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ABSTRACT 



Amacliine translation system includes a database for storing 
various information, database management section for per- 
forming database managemeDt, a bilingual cofrespondence 
data record subsystem for performing reccnling/leaming 
processing of translation examples, a translation subsystem 
for pecfoiming translation processing, and dictionary man- 
agement utilities for p^cnmng dictionary management and 
database transmission/teception processing. The bilingual 
correspondence data recording section records Eng^h and 
Japanese biHngual conrespcndences by using En^h and 
Japanese sentences stored in the same file or different files. 
The recorded bilingual correspondences are Mnked in units 
of parts by a bilingual correspondence learning section. In 
performing translation, an English-to- Japanese translation 
section and the Ukc generate a translation of an original 
sentence as a translation target by using paits and the like 
which have undergone leaming^ecording processing. The 
dictionary management utilities perform database 
transmission^ception processing to/from another madiine 
translation system. 
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(ORIGINAL SENTENCE) ,.'1^ 

: <BON0YIN6U SARERU BUBUNNI SAITEI 100 MAIKUROINCHI NO ATUSADE 
: GINNIYORU BUBUNMEKKI GA HODOKOSARETEIRUKOTO 



(RESULT OF SIMILARITY CALCULATION-MOST SIMILAR 
PJpNpl:^3646TH SENJ^^^^^^^ ,--132 

; Se lect fveiy'bTaYed'wl Vh" ifniihiim" of TK'ii^^^ 

:-?lJye/..onJhe bonding _a^^^^^ section 6. 3. 1. i 

; «€i5o '^^on-(y'5'om-^7in^^>'U^nm^nr.i\^z^^ i 

: <6.3.1 NO KOUNO KEISOKUHOUHOU Nl YORI. 60NDYINGU SARERU BUBUNNI ! 
; 6INMB<KIGA SAITEI 150 MAIKUROINCHI NO ATUSADE BUBUNMEKKI6A ' 
•HODOKOSARETEIRUKOTO) i 



--133 
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<PARTS LINK WHICH CAN BE USED) ,--"''3^ 
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1 Approved engineering change 
notice on file in document 
control. 



2 To establish a standard 
procedure for incoming 
inspection of plastic frames. 



3 Traceability No. will be 
assigned to each lot by 
incoming 

QC prior to inspection. 



<SYOUNINZUMI GIJUTUHENKOU NO TUUCHI 
WA.BUNSY0KANRINO FAIRU Nl ARIMASU) 



0<PURASUCHIKKU HUREMU NO DE 
UKEIRE KENSA HYOUZYUN TETUZUKI 
KAKURITU SURU) 



0) "C 
5 



*0 



0«^S (Z 
S^f^U IC 



0<KENSA Nl SAKIDACHI BANNO UKEIRE 
HINSITUKAKARI Nl YORI ROHO GOTONO 
RIREKI WO MEIKAKUNI SURU TAME 
Nl TUKERU) 
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1 ^^B:>mmm(omm^s 

(SYOUNINZUMI GI2YUTUHENK0U NO 
TUUCHI WA.BUNSYOKANRINO 
FAIRU Nl ARIMASU) 
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TETUZUKI WO KAKURITU SURU> 

3 «»C^3i5s 

¥§?^®IZIQC NO. ^-Di-^^^ 
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:Wg7NAL SENTENCE"" 

L*A'^.Qj.!lU.J-0!?.lfie /J.yerjie.^^^^ to my aid. i 

(RESULT. OF SIMILARITY CALCUUT I ON-MOST , 
SJ M i LAR SENTENCE.-^I^ " ^ ^2 

: When it came to voVinVr he'¥bstained^ 

i.<JZA.TgilHYU TO lUTOKI KAREWA KiKENSITA) : 

J 

<PARTS LINK INFORMATION OF 1917TH SENTENCE) 



When 
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to voting 
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<TOUHYOU> 


he 


< — > n la 




<KARE WA> 


abstained 


< — > mmu ^ 




<KIKENSi TA> 



(PARTS LINKS WHICH CAN USED FOR igi7TH SENTENCE) 
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to voting 
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(KARE WA) 
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(****) mmu 75 




(KIKENSI TA) 



(PARTS WHICH CORRESPOND TO NO PARTS IN ORIGINAL 

SENTENCE: PARTS IN "( )- ) 

When (I fell Into the river) he (came to my aid.) 
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(SECOND MOST SIM I UR SENTENCE 

2401 ST SENTENCE). 

She came to my aid. 

<KANOZYO GA TASUKENI KITEKURETA) 



;43 



<PARTS LINK INFORMATION OF 2401 ST SENTENCE) 
She < ) tg^^ tf 

<KANOZYO GA) 
came < ) $ r <ti 7z 

<KI TE KURE TA> 
to my aid < ) iZ 

<TASUKE Nl) 

<PARTS LINKS WHICH CAN BE USED FOR 2401 ST SENTENCD 
She <*m) If 

<KANOZYO GA) 
came < — ) B H <n ^ 

<KI TE KURE TA) 
to my aid < — ) \Z 

<TASUKE Nl) 



(PARTS WHICH CORRESPOND TO NO PARTS IN 
ORIGINAL SENTENCE: PARTS IN "( )" ) 
When (I fell into the river) he came to my aid. 
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<OTND.mST SJMILAR SEra^^^^ 

When \ was his age, I used to study 24 hours every day. 

<WATASIGA KARENO NENREI NO TOKINIWA ICHINICHI 24 ZIKAN 
, BMYQ.SJ JAMONODA) 

<PARTS LINK INFORMATION OF 101 ITH SENTENCE) 
When <— -> 8^1313: 

(TOKINIWA) 
I < > ^ff 

(WATASI 6A> 
his age < — > 'i^(D^m 

(KARENONENNREI) 
I used to study <- — > fmi^ Iz tCDTz 

(BENKYOSI TA MONODA) 

24 < > 24 

hours < > 

<JIKAN> 

every day < — > — B 

(ICHINICHI) 

(PARTS LINKS WHICH CAN BE USED FOR lOIITH SENTENCE) 
When (*m> ^(cia: 

(TOKINIWA) 
1 ( ) Mx^ 

(WATASI OA) 
his age (*m) "i^O^m 

(KARENONENNREI) 
i used to study (****> ^ %(D7z 

(BENKYOSI TA MONODA) 
24 itm> 24 

hours (m*> 

(J I KAN) 

every day <nu> — B 

(PARTS WHICH CORRESPOND TO NO PARTS IN 
ORIGINAL SENTENCErPARTS IN **( )" 
When I (fell Into the river) he came to my aid. 
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(SECOND MOST SIMILAR SENTENCE ..^ 

-7ril3Q0TH.SENTENCE>.. 

A car fel I into the river. 

<kuruma"ga KAWANI OCHITA) 



<PARTS LINK INFORMATION OF 1300TH SENTENCE) 
A car <-— > m. tf 

(KURUMA GA> 
fell into < — > ^5 

<0CHI TA> 
the river < — > Jl| \z 

<KAWA Nl> 

(PARTS LINKS WHICH CAN BE USED FOR 
1300TH SENTENCE) 

A car . <****) m tf 

(KURUMA GA) 
fell Into ( — ) ^5 ^ 

(OCHI TA> 

the river ( > Jl| [Z 

(KAWA Nl> 

(PARTS WHICH CORRESPOND TO NO PARTS IN 
ORIGINAL SENTENCE:PARTS IN "( )" 
When I fell into the river he came to my aid. 



(ALL REQUIRED JAPANESE PARTS) .-'^'^ 
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DICTIONARY DATABASE TRANSMISSION MAIN MENU 



1 ENGLISH-TO-JAPANESE DICTIONARY TRANSMISSION 

2 JAPANESE-TO-ENGLISH DICTIONARY TRANSMISSION 

3 ENGLISH MORPHOLOGICAL ANALYSIS DICTIONARY TRANSMISSION 
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6 BILINGUAL CORRESPONDENCE DATABASE TRANSMISSION 
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FIG. \6 




BILINGUAL 
CORRESPONDENCE DATA 
RECORDING/ LEARNING 
PROCESSING 



C 



DICTIONARY MANAGEMENT 
IPROCESSING 



END 



FIG. n 



UJS. Patent Aug. 19, 1997 sheet 21 of 37 



5,659,765 




( RETURN ^ 



FIG. 18 



U.S. Patent Aug. 19, 1997 sheet 22 of 37 5,659,765 




( RETURN ^ 



FIG. \9 



U.S. Patent 



Aug. 19, 1997 



Sheet 23 of 37 



5,659,765 



C DICTIONARY ^ 
V . MANAGEMENT J 




'S302 



^YES ^ 


ENaiSH-TO- JAPANESE 
DICTIONARY MANAGEMENT 
PROCESSING 










^S304 




JAPANESE-TO-ENGLISH 
DICTIONARY MANAGEMENT 
PROCESSING 










^S306 


> * 


ENGLISH MORPHOLOGICAL 
ANALYSIS DICTIONARY 
MANAGEMENT PROCESSING 










^S308 


^YES ^ 


JAMN^ MORPHOLOGICAL 
ANALYSIS DICTIONARY 
MANAGEMENT PROCESSING 










^S3iO 






BILINGUAL 

CORRESPONDENCE PARTS 
ANALYSIS DICTIONARY 
MANAGEMENT PROCESSING 










^S3I2 




> YES ^ 


DICTIONARY DATABASE 

TRANSMISSION/RECEPTION 

PROCESSING 















( RETURN ) 



FIG. 20 



U.S. Patent Aug. 19, 1997 sheet 24 of 37 5,659,765 



( 



BILINGUAL 

CORRESPONDENCE DATA 
RECORDING PROCESSING 



) 




INPUT BILINGUAL 
CORRESPONDENCE 
FILE NAME 



I 



LOAD FILE 

— F= 



DISPLAY ONE 
PAIR BILINGUAL 
CORRESPONDENCE PAIR 



I 



-S402 
^S403 

® 



S404 



CHECK NON-RECORDED 
ENGLISH WORD 

I 

CHECK NON-RECORDED 
JAPANESE WORD 



-^S405 



~S406 




DISPLAY 
NON-RECORDED WORD 



INPUT COMMAND 



S409 



F 16. 21A 



WEST 



U.S. Patent Aug. 19, 1997 



Sheet 25 of 37 



5,659, 




WEST 



U.S. Patent 



Aug. 19, 1997 



Sheet 26 of 37 



5,659,765 



1 



INPUT JAPANESE FILE NAME --S43I 



INPUT ENGLISH FILE NAME ^ 3432 

]~S433 



LOAD JAPANESE FILE 
I 



LOAD ENGLISH FILE 



]-S434 



DISPLAY PAIR OF 
ENGLISH AND JAPANESE 
.SENTENCES 



S435 



ARE 
DISPLAYED 
^SENTENCE ARE RECORC 
IN PAIR 
9 



S436 



NO. 



CHECK NON-RECORDED 
ENGLISH WORD 



^S437 



CHECK NON-RECORDED 
JAPANESE WORD 



^S438 




RECORD 



FIG. 21C 



ADO BILrNGUAL CORRE- 
SPONDENCE SENTENCE 
NUMBER TO BILINGUAL 
CORRESPONDENCE 



S45B 



GENERATE BILINGUAL 
CORRESPONDENCE 
DATABASE KEY 



.8459 



RECORD DATA ON 
BILINGUAL CORRESPON- 
DENCE DATABASE 



'S460 



PERFORM PROCESSING 
FOR ND(T ENGLISH AND 
JAPANESE SENTENCES 



NON-RECORDED I 
ENGLISH WORD 
ON DICTIONARY 



~S442 



8444 



RECORD 
NON-fiECOROED 
JAmNESE WORD 
ON DICTIONARY 



U.S. Patent Aug. 19, 1997 sheet 27 of 37 5,659,765 . 




U.S. Patent 



Aug. 19, 1997 



Sheet 28 of 37 



5,659, 



( BILINGUAL CORRESPONDENCE ^ 
LEARNING PROCESSING ) 



INPUT BILINGUAL CORRE- ^c^cni 
SPONDENCE SENTENCE WUMBERn SSOi 



I 



GENERATE PARTS LINK 
INFORMATION BY PERFORMING 
l^f ERENCE ON THE BASIS OF 
PAST LEARNING RESULTS 



'S502 



DISPLAY BILINGUAL 
C05?II^DENCE DATA AND 
PARTS LINK INFORMATION 



S503 




YES ^S 506 

OUTPUT LIST OF PARTS 
kM^feMfJIONV^^^^ 
^iSISJMIISftl'ON. AND 
JAPANESE PARTS 
INFORMATION 



ssn 



ADD PARTS LINK 
INFORMATION TO 
BILINGUAL 
S9§PI?£9NDENCE 
DATABASE 



( RETURN J 



<^ Sl?KkAY ENGLISH \_e507 
V PARTS INFORMATION J^SSOT 



I 



<^SlS±kAY JAPANESE. 



S509 



PARTS INFORMATION 

1 



S508 



LINK ENGLISH AND 
JAPANESE PARTS 




FIG. 22 




WEST 



U.S. Patent 



Aug. 19, 1997 



Sheet 30 of 37 



5,659,765 



C SENTENCE-BY-SENTENCE 



TRANSLATION PROCESSINgJ 




ACCES S BILINGUAL 
COmBPONODICE DATABASE 
AND CALCULATE SIMILARITY 



--S652 



LOAD MOST SIMILAR 
SENTENCE IN ACCORDANCE 
WITH SIMILARITY 
CALCULATION RESULT 



'S653 



J>^^ PART^^^^ 
^-..^BE USED?,^^ 


NO^ 


S656 ^ ^ 

JV-^LAST ^^^--^ 
<7SIMILAR SENTENCE^> 
? ^^^^^""""^ 


YES 


S655^ JYES 








NO 




EXTRACT PART 












^-^-^^^LLWRTS^"^ 


NO 






^S65B 






LOAD SECOND MOST 




^■^-^ PREPARED 


SIMILAR SENTENCE 





S6S9^ 



YES 



GENERATE TRANSLATED 
SENTENCE 



/^DISPUYTRANSUTEO \ 



( RETURN ) 



S66I 



2l. 



1 



OBTAIN TRANSLATION 
FROM ENGLISH-TO- 
JAPANESE DICTIONARY 



Se62 



ADJUST TENSE 
AND THE LIKE 



FIG. 24 



U.S. Patent Aug. 19, 1997 



Sheet 31 of 37 



5,659,765 




U.S. Patent 



Aug. 19, 1997 



Sheet 32 of 37 



5,659,765 



/^TENCE-BY-SENTENCE 



TRANSLATION PROCESSING 



cSr^pSnD^E DSrABASELcTSt 
RETRIEVAL KEY FROM r-^f^^ 

JAPANESE SENTENCE 



AC^ BILINGUAL 
COra^SPONDENCE DATABASE 
AND CALCULATE SIMILARITY 



— S752 



LOAD MOST SIMILAR 
SENTENCE IN ACCORDANCE 
WITH SIMILARITY 
CALCULATION RESULT 



'S753 




EXTRACT PART 




S75B 



LOAD SECOND MOST 
SIMILAR SENTENCE 



GENERATE TRANSLATED 
SENTENCE 



S 760-N t 

DISPLAY TRANSUTED \ 
V SENTENCE ) 



( RETURN ^ 



S76I 



1 



OBTAIN TRANSLATION 
FROM JAPANESE-TO- 
ENGLISH DICTIONARY 



S762^ \ 



ADJUST PERSON 
AND TENSE 



FIG. 26 



U.S. Patent Aug. 19, 1997 sheet 33 of 37 5,659,765 




WEST 



U.S. Patent Aug. 19, 1997 sheet 34 of 37 5,659,765 




U.S. Patent Aug. 19, 1997 sheet 35 of 37 



5,659,765 




WEST 



U.S. Patent Aug. 19, 1997 sheet 36 of 37 5,659, 




WEST 



U.S. Patent 



Aug. 19, 1997 



Sheet 37 of 37 



5,659,765 



1 



UJ 

o<2 



I, 



-^^1 HP igj22 



9 



cooo 




X 




WEST 



5,659, 

1 

MA CHINE TRANSLATION SYSTEM 

B ACKGROUNB OF THE INVENTION 

1. Held of the Invention ^ 
The present invention relates to a machine translation 

system for translating character strings written in a first 
language into diarado: strings written in a second language 
andf more particulaiiy, to a machine translation system 
whidi can inq>rove its translation ability by learning trans- lo 
lation exan^les. 

2. Description oi the Related Art 
With recent advances in computer technology, machine 

translation systems for performing automatic translation 
have been developed. Many machine translation systems on 
the market use a translation sdieme called a sentence- 
structure conv^on scheme. An outline of processing per- 
formed by a machine translation system using the sentence- 
stracture conversion scheme will be described below with 
reference to FIG. 1, 20 

Assume that an English sentence 'Development of com- 
puter science and linguistics opened the way to machine 
translation/* is input to the machine translation system. In 
this casc^ the input English sentence is. decomposed into 
words, and the parts of speech (e.g., noun (n) and transitive ^ 
verb (vt)) of the decomposed words are determined 
(morphological analysis). Thereafta, the structure of the 
input English sentence is analyzed on the basis of predeter- 
mined grammatical rulesL As a resnlt, the input English 
sentence is decomposed into a noun phrase (NP), a verb 
phrase (VP), and the like (sentence-structure analysis). The 
sentence structure obtained by this analysis Is convertekl into 
another language (e.g., Japanese), and morphemes are 
generated, thereby generating a Japanese sentence "<KEI- 
SANKKAGAKU TO GENGOGAKU NO HATTEN WA 
KDCAIHONYAKU NI TAKHTTE MICHIWO AKBrA>". 
Althougli the sentence in the quotation marks would written 
in Japanese, it is here written in Roman letters within the 
marks "o" for the sake of understanding of the contents. 

Sbce a machine translation system of the sentence- ^ 
structure conversion scheme performs translation on the 
basis only of grammatical rules, the system can express 
nothing outside the grammatical rules. As a result, an 
urmatural J^anese translation is ou^ut For example, in the 
Japanese sentence generated above, the abstract noun 
"development" becomes the subject, and the active voice is 
employed. However, such a Japanese sentence is unnatural 

In order to solve this problem and inwove the translation 
quality, grammatical rules must be added. As a result, the so 
number of rules increases, and grammatical rules may 
interfere with each o&er, causing a deterioration in transla- 
tion quality. 

Under these circumstances, a machine translation system 
with an EBMT (Exan5)l6-Based Machine Translation) 35 
scheme of performing translation on the basis of actual 
translations (translation examples) has recently been po- 
posed (Nagao, M., "A framework of a Mechanical Trans- 
lation between Japanese and English by Analogy lYinciple'', 
in ARTIFICIAL AND HUMAN INTELLIGENCE 60 
[Hitifeorn 6 Bancriji, Eds.], Elsevier Science Publications, 
pp. 173-180, 1984). This machine translation system with 
an EBMT scheme retrieves the translation exanqile which is 
most similar to the original sentence as a translation target, 
and performs translation on the basis of the translation 
example. Although practical means for realizing the 
machine translatiDn system of the EBMT scheme have not 
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been proposed yet, it is cxpccied ihat the machine will 
perfonn processing like the one shown in FIG. 2. 

According to the EBMT scheme machine translation 
system, in sentence-structure analysis processing, sentence- 
structure analysis (NP, VP, and the like) of an original 
sentence is performed on the basis of a past translation 
example, and sentence-structure conversion is pezf camed on 
ihc basis of this sentence-structure analysis result, thereby 
generathig a translation of the original sentence. A method 
of generating a Japanese sentence on the basis of sentence- 
structure analysis in this manner is disclosed in, for example, 
ch^tcr 4 of *Example-Based Machine Translation," pub- 
lished as a doctorial thesis by Satoshi Sato (Kyoto 
University) in September 1991. 

Various problems, however, are posed by the above 
conventional madiine translation system, as follows. 

First, it is difEciilt for the user to improve the translation 
ability of the conventional machine translation system. In a 
machine translation system using the sentence-stiucture 
conversion scheme, grammatical rules and sentence- 
structure rules must be revised in order to inwove the 
translation ability. Since grammatical rules and sentence- 
structure rules are incorporated, as programs, in the madiine 
translation system, only the system developer can revise the 
rules. Therefore, the user cannot iniprove the translation 
quality, and hence cannot make the machine translation 
system perform the desired translation. Assume that an 
undesired translation result is ou^ut In this case, even if the 
user coirects the txanslation result, Ae undesired translation 
result is repeatedly output with respect to the same (»iginal 
sentence. For this reason, an excessive load of correction 
work is imposed on the user. 

As described above, although a machine translation sys- 
tem with an EBMT scheme has not been put into practice 
yet, the translation ability can be tiieorcticklly improved by 
addingtox>rding translation exam^es. In adding/recording 
translation examples, however, the operator must perform 
grammatical analysis (NP, VP, and the like) of translation 
exanq)les to be added/recorded. For this reason, the work 
load on the opcator increases. 

Second, in conventional machine translation systems, 
isqjTOvement in translation quality is limited. Assume that in 
the machine translation system of the sentence-structure 
conversion scheme, grammatical rules and sentence- 
structure rules are added to improve the translation quality. 
In ttiis case, since the number of rules increases, rules tend 
to interfere with each other. For this reason, the improve- 
ment in translation quality is limited. On the contrary, if 
rules are added, the translation quality may deteriorate. 

In the machine translation system of the EBMT scheme, 
although the translation quality can be theoretically 
inqjiroved by adding translation examples, practical means 
for realizing this system have not been proposed yet 

Third, it is difficult.to make natural translations by using 
conventional machine translation systems. Actual sentences 
are not necessarily generated on the basis of only grammati- 
cal rules. However, in the machine translation system of the 
sentence-structure conversion Schone, translation is per- 
formed on the basis only of grammatical rules and sentence- 
structure rules. Therefore, translation results tend to be 
uimaturaL For exanq)le, the above English sentence "Devel- 
opment of con[^>uter science and linguistics opened the way 
to machine translation." should be translated into "<KEI- 
65 SANKIKAGAKU TO GENGOGAKU NO HArreN NIY- 
ORI KIKAIHONYAKU HENO MICHIGA HIRAKErA>". 
However, the translation result is the unnatural translation 
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"<KEI3AI^'KIKAGAKU TO GEnGOGAKU NO HATTEN 
WA KIKAIHONYAKU NI TAISHITE MICHIWO 
AKErA>". 

Since a madiiae translation system with an EBMT 
scheme performs translation on the basis of a past translation 
examples, a relatively natural translation can be output 
However, since grammatical analysis is peifoimed on the 
basis of past translation examples, a natural translation may 
not be ou^ut with respect to an idiomatic expression w^ch 
greatly deviates tarn granmiar. 

Fourth, learning results obtained by other machine trans- 
lation systems cannot be effectively used. In a machine 
translation system using a sentence-structure conversion 
scheme, transladon examples cannot be learned. For this 
reason, as is apparent, a database on which translation 
examples are learned/recorded cannot be used in other 
machine translation systems. In a machine translation sys- 
tem using the EBMT scheme, translation examples can be 
recorded in a database. However, translation examples are 
independently learned/recorded in the respective machine 
translation systems. For this reason, when a plurality of 
madiine translation systems arc used, learning operations 
may be redundantly perfonned, resulting in an inaease in 
the work load on the user who performs leaming^eoBiding 
processing. 

SUMMARY OF THE INVENTION 

It is the first object of the present invention to provide a 
machine translation system which can execute desired learn- 
ing processing in accordance with commands from the 
operator, thereby in^iroving the translation ability. 

It is the second object of the present invention to provide 
a machine translation system which can reliably improve the 
translation quality without causing a deterioration in trans- 
lation quality due to interference between grammatical rules. 

It is the third object of the present invention to provide a 
machine translation system whidi can output a natural 
translated sentence with respect to, for example, even an 
idiomatic expression whidi is inconsistent with grammatical 
rules by performing learning processing. 

It is the fourth object of the present invention to provide 
a machine translation system which can perform efficient 
learning/recording processing by sharing information held 
by a plurality of machine translation systems;. 

According to the first aspect of the present invention, 
there is provided a madiine translation syston con:q>rising: 
first input means for inputting a first character string written 
in a first language; second input means for ii^utting a 
second character string written in a second language; display 
means for simultaneously displaying the first and second 
character strings input from the first and second input 
means; linking means which has first designating means for 
designating a third character string included in the first 
character string displayed by die display means, and second 
designating means for designating a fourth character string 
included in the second character string displayed by tiie 
di^lay means,, and links the third and fourth character 
strings with each other; recording mp-an<: for recording the 
diird and fourth character strings linked by the li^dng 
means as a pair, and means for detecting a character string 
which is most similar to an original character string written 
in ftit first language firom a plurality of recorded third 
character strings, and translating the original character string 
into a charac^ string written in the second language by 
i^ing a fourth character string linked with the detected 
character string. 
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According to the above arrangement, the operator can 
flexibly set linking processing of bilingual correspondences 
to be added/recorded on a storage section sudi as a database 
on the basis of bilingual correspondence examples input 
from the input section and displayed on the display section 
such as a display. For example, when linking between 
English and Japanese sentences is to be designated, they 
need not be linked in one-to-one correspondence, and link- 
ing may be designated such that two J^anese sentences are 

y linked with one English sentence. 

According to the second aspect of the present invention, 
there is provided a machine transladon system comprising: 
input means for mputting a first character string written in a 
first language, and a second character string obtained by 

; translating the iirst character string into a second language; 
generating means for generating parts link information indi- 
cating linking between first parts included in the first char- 
acter string input by the input means and second parts 
induded in the second character stdng input by the input 

) means; recording means for recording the parts link infor- 
mation generated by the generating means as dictionary 
information, together with the first and second parts; and 
translation means for translating an original diaracter string 
written in the first language into a character string written in 

; the second language by using &e dictionary information. 
According to the third aspect of the present invention, 
there is provided a machine translation system comprising: 
input means for inputting a first character string written in a 
first language, and a second character string obtained by 

I translating the first character string into a second language; 
parts analysis storage means for storing first parts constitut- 
ing a character string written in the first language, and 
second parts corresponding to the first parts and written in 
the second language; generating means for generating parts 

; link information indicating linking between third parts con- 
stituting the first character string input by the input means 
and fourth parts constituting the second character string 
input by the input means on the basis of the first and second 
parts stored in the parts analysis storage means; recording 

I means for recording the parts link information generated by 
the generating means, and adding/recordlng parts of the 
third and fourth parts, which are not recorded on the parts 
analysis storage means, on the parts analysis storage means; 
and translation means for translating an nriginal character 

; string written in the first language into a character string 
written in the second language by using the parts linV 
information. 

According to the fourth aspect of the present invention, 
there is provided a machine translation system conyxising: 
I input means for inputting a first character string written in a 
first language, and a second character string obtained by 
translating the first character string into a second language; 
parts analysis storage means for storing first parts constitut- 
ing a character string written in the first language, and 
second parts corresponding to the first parts and written in 
the second language; word storage means for storing a 
plurality of pairs of words, each pair being consrituted by a 
word written in the first language and a word obtained by 
translating the word written in the first language into the 
second language; generating means for generating parts link 
inf<»mation indicating linking between third and fourth parts 
by using the first and second parts with respect to parts, of 
the third and fourtii parts respectively constimting the first 
and second charact^ strings isspox by tiie input means, whidi 
are stored in tiie parts analysis storage means, and using 
words stored in the word storage means with respect to parts, 
of the third and fourth parts, which arc not recorded on the 
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parts analyds storage means; recording means for recording chsractcr strings, auJ Umismission and reception means for 

the parts link information generated by the generating transmitdng^receiving bilingual conespondenceinf conation 

means, and adding/recording parts of the third and fourth stored in the storage means to/from another taminal via the 

parts, which are not reccffded on the parts analysis storage transmission means. 

means, on the parts analysis storage means; and means for 5 According to the above arrangement, data such as parts 
translating an original diaracter string written in the first Unk information stared upon learning processing can be 

language into a character string written in the second Ian- transmitted/received via a communication systcm^ch as an 

guage by usmg fee parts link information. Ethernet With this operation, various infonnation can be 

Aaxnding to the above acrai^ement, parts link informa- shared among a plurality of machine translation systems 
tion indicating linking between parts constituting the first (terminals such as work stations), and the efficiency of 
character string (sentence) written in the first language and learning processing, translation processing, and the like can 

parts constituting the second character string (sentence) be improved. 

witten in the second language is generated, and learning can The following advantages can be obtained by the madiine 

be perfOTned in units of parts. Therefore, fee machine translation system according to each aq)ect described above, 

translation system need not learn an original sentence and a " Furst, fee translation abitity can be inqjroved in accordance 

translated sentence of fee original sentence, which is wife commands from fee operator. That is, translation 

obtained m advance, by performing sentence-structure examples can be learned by poforming bilingual coirespon- 

analysis, and can directiy learn fee original sentence and fee dencc data recording and bilingual ccnespondence learning 

translated sentence in one-to-one correspondence. (generation of parts Hnk information). TTiereforc, by making 

Wife this processing, fee load of learning processing on fee machine translation system learn desired translation 

fee machine translation system and fee operator can be exanq)les, fee user can improve fee translation ability of fee 

greatly reduced. systenL Especially, fee degree of freedom of commands 

According to fee fifth aspect of fee present invention, operator is high, and fee machine translation 

feere is provided a machine translation system comprising: system can flexibly cope wife commands for idiomatic 

storage means for storing a plurality of first character strings ^ expressions and the like. In addition, since learning/ 

written in a first language, and a plurality of second char- recording processing can be automatically performed on fee 

acter strings otitained by translating fee plurality of first ^^^^ P^^* learning results (bilingual correspondence 

cfaamcter strings into a second language; detecting means for parts), fee load of work on fee operator in leaming^ecording 

detecting fee third diaracter string which is most similar to processing can be reduced. 

an original character string written in the first language from Second, since fee translation quality can be inqiroved 

fee plurality of first character strings stored in fee storage wifeout adding grammatical rules such as *lf then 

means; and translation means for determining whefeer eadh "i ^ deterioration in translation quality caused by interfer- 

part constituting fee original cbaracta string coincides wife ence between added grammatical rules can be prevented, 

each part constituting fee tiiird character string, generating 35 Third, natural translations can be made. Since translation 

parts written in fee second language wife respect to fee parts is performed on the basis of past translation exan^les 

whidi coincide wife each ofecr by using a character string instead of grammatical rules, a natural translation of an 

included in fee plurality of second character strings and idiomatic expression which is inconsistent wife grammatical 

corresponding to fee tiurd character string, and translating rules can be made. In addition, this system translates each 

fee original character string into a character string of fee ^ part of an original sentence whUe comparing an original 

second language by using fee generated parts. wife a translation example similar to fee original sentence in 

According to fee above arrangement, translation process- of parts, unlike a machine translation system of fee 

ing can be performed in units of parts. Wife this processing, general EBMT scheme. Therefore, each part of an original 

a natural translated sentence based on past translation sentence can be translated flexibly instead of strictly fol- 

cxan^es can be ou^t as compared wife fee case wherein 43 lowing grammatical rules, feereby outputting a nooie natural 

sentence-stracture analysis is performed, and translation translation. 

processing is performed on fee basis of sentence-structure Additional objects and advantages of fee invention will be 

rules. In addition, tiiis machine translation system can obtain set forfe in fee description which follows, and in part will be 

fee same effect as feat obtained by a system designed to obvious from fee description, ot may be learned through use 

ou^ut a translated sentence corresponding to a sentence 50 offeeinvention.Theobjectsandadvantagesoffeeinvention 

held in advance only when fee held sentence perfecfly may be realized and obtained by means of fee instrumen- 

coinddes wife an original sentence. talities and combinations particularly pointed out in fee 

According to fee sixfe aspect of fee present invention, appended claims, 

feere is provided a machine translation system conning: gjy™ nESCRIPnON OF thr nR awintp^: 

transmission means for transmitting information; and a 35 t)li:>CKIFI10N OF THE DRAWINGS 

plurality of terminals, each of fee plurality of terminals accompanying drawings, whidi are incorporated in 

including storage means for storing bilingual correspon- constitute a part of fee specification, illustrate a pres- 

dence information including a plurality of first character ^^^V prefcired embodirocnt of fee invention and, togefeer 

strings written in a first language and a plurality of second general descxqition given above and fee dialled 

character strings obtained by translating fee first charactcx 60 description of fee preferred embodiment given below, serve 

strings into a second language, means for detecting a third ^ e^lain fee prindples of fee invention, 

diaracter string which is most similar to an original char- FIG. 1 is a view explaining an outiine of pocessing 

acter string written in fee first language from the phirality of performed by a conventional machine translation system 

first diaracter strings, and translating fee original character wife a sentoice-structufe conversion sdiemc; 

string into a character string written in fee second language 65 FIG. 2 is a view explaining an outline of processing 

by using a character string corresponding to fee detected performed by a conventional machine translations/system 

third character string and included in fee plurality of second wife an EBMT scheme; 



5,659,765 

7 8 

FiG. 3 is a block diagram showing the arrangement of a FIG. 22 is a flow dhait for explaining bilingual coire- 

machine translation system according to an embodiment of spondence learning processing i^on selection of fadHngual 

present invention; coirespondence learning in the flow chart shown in FEG. 18; 

FIG. 4 is a view showing a state wherein a plurality of FIG. 23 is a flow chart explaining English-to-Japanese 

machine translation systems, each shown in FIG. 3, are ^ translation prpcessing upon selection of £ngiish-to-Japanese 

connected to each other via a communicatioD line; translation processing in tiie flow chart shown in FIG. 19; 

FIG. 5 is a block diagram showing the functions of the FIG. 24 is a flow chart showing dialled sentence-by- 

machine translation system shown in HG. 3; sentence translation processing in the flow chart shown in 

FIG. 6 is a view showing a display screen set for bilingual FIG. 23; 

CQtrespondence recording processing in the machine trans- FIG. 25 is a flow diart explaining J^anese-to-Englisb 

lation system according to the present invention when translation processing upon sdection of J^)anese-to-Engli$h 

Japanese and English sentences are recorded in pairs on the translation in the flow chart shown in FIG. 19; 

same file; FIG, 26 is a flow chart showing detailed sentence-by- 

RG. 7 is a view showing a display screen set for bilingual 15 sentence translation processing in the flow chart shown FIG. 

correspondence recording processing in the machine trans- 25; and 

lation system according to the present invention when nGS. 27A to 27D are flow charts explaining detailed 

J^anese and English sentences are recorded in different processing to be performed when dictionary database 

files; transmission/recq)tion is selected in the flow chart shown in 

FIGS. 8A and 8B are views showing a display screen in 20 FIG. 20. 

bilingual correspondence learning fsocessing in the machine 

translation system according to the present invention; DETA ILED DESCRIPTION OF THE 

HG. 9 is a view showing a bilingual correspondence of PREFERRED EMBODIMENT 

Japanese and English sentences which arc referred to in a machine translation system according to an embodi- 

explaining the operation of the machine translation system 25 j^^j^^ present invention will be described below with 

according to the present invention; reference to the accompanying drawings. Although not 

HG. 10 is a view showing word link information, English displayed on a display or the like in general, each Japanese 

parts information, Jq>anese parts information, parts link tiansiation is written in Roman letters within "o" hi flie 

information, and the like associated with flie bilingual cor- specifications and the drawings for the sake of undentand- 

respondence shown in FIG, 9; ^° ing of the present invention. 

FIGS. IIA and IIB are views for explaining J^anese- FIG. 3 shows the arrangement of a machine translation 

to-English translation processing in the machine translation systw according to an embodiment of the present inven- 

system according to the present invention; tion. TTie machine translation system of this embodiment is 

FIG. 12 view showing examples of an original English based on an EBMT (Example-Based Machine Translation) 

sentence and a translated Japanese sentence which are schemeof performing translation on the basis of translation 

printed by a printo* in the machine translation system examples. As will be described in detail later, in the machine 

according to the present invention; translation system according to the present invention, 

FIG. 13 is a view showing examples of an original sentence-structure analysis as in flic conventional EBMT 

Japanese sentence and a translated English sentence which 40 scheme need not be performed. 

are printed by a printer in the machine translation system As shown in FIG. 3, a machine translation system 1 

according to the present invention; comprises a mainframe 2 constituted by processors, 

FIG. 14 is a view for explaining dictionary database memories, and the like, an input section 3 such as a keyboard 

transmission^eception processing in the transmission net- ^ OCR (optical character reader), a display section 4 

work of the machine translation systems shown in FIG. 4; 45 constituted by an LCD (liquid crystal display), a CRT 

FIGS. ISA to 15D arc views explaining translation pro- (cathode ray tube), and the like, a dictionary database 

cessing peifoimed by retrieving similar sentences in the ^^^^^ document files 6, and a printer section 7. 

machine translation system according to the present inven- mainfrnme 2 comprises a bilingual correspondence 

tion; data record subsystem 21, a translation subsystem 22, die- 

FIG. 16 is a view showmg a dictionary database trans- 50 tionary management utilities 23, and a database manage- 

mission main menu in dictionary database transmission/ section 24. 

reception processing in the machine translation system bilingual coErespondence data record subsystem 21 

according to the present invention; performs learning, recording, and etc. of translation 

HG. 17 a flow chart explaining the operation of flie ^^umples and conqaises a bilingual corespondence data 

machine translation system in HG. 3; recording section 211, a bflingual correspondence learning 

FIG-lSisaflowchaitshowhigbiiingualcairespondence ^3 u^' ^"L* ^"^^ 

data recording/learning procesriSg in tiie main flow chart ^"^V ^ f ^ "^"^"^ ^ "^^f" 

shown in FIG 17* translation from Japanese to English or from English to 

TTwr^ • \a * ... , ^ . Japanese in accordance with predetamined processing (to 

• ""kI!" V ^ ^^"^ translauon processmg ^ ^ ^^^^^^^ ^ EnglisWjap^ese 

m the flow chart shown m HG. 17; translation section 221, a Japanesotc^EngUsh translation 

FIG. 20 is a flow diart explaining dictionary management section 222, an English-to-J^anese translation printing sec- 
processing in the main flow chart shown in FIG. 17; tion 223, and a Japanesc-to-English translation printing 

FIGS. 21A to 21D are flow diarts explaining bilingual section 224. The dloionary management utiHlies 23 pafixm 

coirespondence data recording processing upon selection of 65 dictionary management and database transmission^eception 

tnlingual cocrespondenoe data recording in the flow chart processing and comprise an English-to- J^anese dictionary 

shown in FIG. 17; management section 231, a J^ianese-to^glish dictionary 
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management section 232, an English moiphologica] analy?;^ 
dictionaiy management section 233, a Japanese morphologi- 
cal analysis dictLonary management section 234, a bilingual 
coirespondence parts analysis dictionary management sec- 
tion 235, and a dictionary database transmission and recep- 
tion section 236. The database management section 24 
performs various types of management processing of infor- 
mation held in the dictionary database section 5. Note that 
the database management section 24 operates when data is 
to be retrieved from the dictionary database section 5 in 
recording processing of bilingual correspondence data, 
bilingual correspondence data learning processing, and 
translation processing which are performed by the bilingual 
coirespondence data record subsystem 21 and the translation 
subsystem 22. 

The dictionary database section 5 holds various informa- 
tion to be referred to in translation processing and conqnises 
an Engiish-to-Japanese dictionary 51, alapanese-to-English 
dictionary 52, an English morphological analysis dictionary 
53, a Japanese morphological analysis dictionary 54, a 
bilingual coaespondence parts analysis dictionary SSy and a 
failingual ccsrespondence database 56. 

The document files 6 hold various types of English and 
Japanese sentences. In this embodiment, Japanese and 
English sentences are written in pairs in a document file 61, 
and the English sentences and the Japanese sentences are 
respectively held in document files 62 and 63. 

This machine translation system 1 may be constituted by 
a plurality of wQik stations. In this case, the work stations 
are connected on-line to eadi other via a communication 
system 8 such as an Ethernet so that data from the dictionary 
database section 5 such as dictionary data (to be desoibed 
later) can be transmitted and received among the work 
stations. FIG. 4 shows a state wherein the respective work 
stations are connected. Note that three work stations lA to 
IC are connected to each other in the case shown in FIG. 4. 

FIG. 5 shows the functions cf the machine translation 
system 1 shown in FIG. 3. As shown in FIG. 5, the machine 
translation system 1 according to the present invention has 
functions realized by a translation section U, a bilingual 
correspondence database section 12, a transmission and 
reception section 13, a recording section 14, a linking 
section 15, a display sec^on 16, a first language character 
string input section 17, a second language character string 
input section 18, and parts link information generating 
section 19. The translation section 11 performs translation 
processing of an original character string as a translation 
target, which is input in accordance with a command from 
the operator, in units of parts by using bilingual correspon- 
dence examples, parts Hnk information, and the like hdd in 
the bilingual correspondence database section 12. The bilin- 
gual correspondence database section 12 holds and manages 
bilingual correspondence samples, parts link information, 
and the like. The transmission and reception section 13 
transmits various information held in the bilingual corre- 
spondence database section 12 to ano&cr machine transla- 
tion system via a predetermined communication system^ and 
receives various information transmitted via the communi- 
cation system. The rec(»ding section 14 records a bilingual 
coirespondence linked by the linking section 15 or parts link 
information generated by the parts linV infonnation gener- 
ating section 19 on the above bilingual canespondeoce 
database. Tlie first and second language characto' string 
input sections 17 and 18 respectively input first and second 
language diaracter strings. The input first and second lan- 
guage character strings arc displayed by die display section 
16. The linking section 15 perfanns linking processing of 



9,765 

10 

the displayed first ^d second louguage cuaxucur sirings in 
accordance with a command from Ihe operator, and sends 
the result to the recording section 14. The parts link infor- 
mation generating section 19 generates parts link InfCHma- 
5 tion on the basis of the bilingual correspondences recorded 
on the bilingual correspondence database section 12 by the 
recordmg section 14. 
Parts and parts linking will be described below. 
In this machine translation system, each of the English 

10 and Japanese sentences of recorded bilingual correspon- 
dences is deconq>osed into elements having sizes allowing 
linking processing on the word, phrase, or sentence level. 
Each decomposed element is called a bilingual coirespon- 
dence part (part). In addition, the machine translation system 

15 infers English and Japanese bilingual coirespondence parts 
which correspond to each other from past learning results 
and parts analysis results, thereby automatically perfonning 
linking processing. This operation will be referred to as 
automatic parts linking. 

20 The respective subsystems and utilities of the mainframe 
2 will be described next with reference to tiie accoixq)anying 
drawings. As shown in FIG. 3, the mflinframft 2 is consti- 
tuted by the bilingual cOTespondence data record subsystem 
21, the translation subsystem 22, the dictionary management 

25 utilities 23, and the database managonent section 24. 
(1) Bilingual Coirespondence Data Record Subsystem 21 
The bilingual correspondence data record subsystem 21 is 
a subsystem for recording and learning translation cxanc^es 
(actual translations), and includes the following constituent 

30 elements. 

■ Bilingual Coirespondence Data Recording Section 211 

The bilingual correspondence data recording section 211 
links and records English and Japanese sentences in the 
document files 6 as translation cxan^)les (bilingual cotre- 

35 spondence data recording). By linking and recording 
English and Japanese sentences in this niianner, the same 
Japanese sentence can be ou^t with respect to the same 
English sentence in later translation processing. 
The following two bilingual coirespondence data record- 

40 ing methods are available. In the first method, Japanese and 
English sentences in the same file are recorded. In the 
second method, Japanese and English sentences stored in 
different files are recorded. 
The first method of recording Japanese and English 

45 sentences in the same file will be described first Japanese 
and En^h sentences are written in pairs in the Japanese^ 
English document file 61. The mainframe 2 reads out a pair 
of Japanese and English sentences from the Japanese/ 
English document file 61. Hie readout Japanese and English 

50 sentences are displayed on the display section 4, as shown 
in FIG. 6. 

A Japanese sentence 101 "<6. 3. 1. NO KOU NO KEI- 
SANHOUHOU NIYORI, BONDYINGU SARERU 
BUBUNNI GmMEKKKjA SATTEI 150 MADOJROIN- 

55 CHI NO ATSUSADE BUBUNMEKKIGA HODOKOSA- 
RErEIRUKOTO>** corresponding to an English sentence 
100 "Selectively plated with minimum of 150 micro inches 
of silver on the bonding area, measured as in section 6. 3, 1.** 
is a J^anese translation made by a translator. Watdiing this 

60 display screen, the operator issues a command to the main- 
frame 2 to record the English sentence 100 and the Japanese 
sentence 101 in pair. In response to this command, the 
bilingual coirespondence data recording section 211 records 
the English sentence 100 and &e Japanese sentence 101 on 

65 the bilingual correspondence database 56 via the database 
management section 24. At this time, key data used to 
retrieve this bilingual correspondence data in translation 
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jHiocessing is also leccided on the biliDgual coif cj>puadeDce guai conespondence data recorded by the bilingual cone- 
database 56. In additioD, in response to the command, spondence data recording section 211. In bilingual 
'^recording is peifonned with sentence number 3646: OK? correspondence learning processing, the English and Japa- 
[y/n]** is displayed with respect to the bilingual correspon- nesc sentences recorded as bilingual conrespondence data 
dencc to be rocorded. If '*y" is selected, unique sentence 3 are decomposed into parts, and tiie English and Japanese 
number 3646 generated in the mainframe 2 is added and parts are linked with each other. Such bilingual correspon- 
recorded. With this operation, the bilingual correspondence dence learning processing allows retrieval of the English 
can be retrieved with this sentence number. sentence which is most similar to an English sentence as a 

The bilingaal correspondence data recording section 211 translation target from the English sentences having under- 
perfoims biUngual correspondence data recording of the lO gone bilingual correspondence recording, thereby realizing 
English sentence 100 and the J^anese sentence 101 on the a natural Japanese translation. In the same manner, the 
basis of the English morphological analysis dictionary 53 Japanese sentence which is most similar to a Japanese 
and the Japanese morphological analysis dictionary 54 on sentence as a translation target is retrieved from Japanese 
which word information and parts-of-spcech infonnation sentences having undergone bilingual correspondence 
(results otAained by decomposing English and Japanese 15 recording, thereby realizing a natural English translation, 
sentences into parts of speech and parts- of- speech FIGS. SA and SB show a display screen in bilingual 
information) are recorded. That is, if the English sentence correspondence learning processing. This display saeen is 
100 to be subjected to bilingual conespondence recording set when bilingual correspondence learning of English and 
includes a word whidi is not recorded on the English Japanese sentences lU and 112 with biUngual coirespon- 
morphological analysis dictionary 53, the word is displayed 20 dence sentence number 3646 is to be performed. The biHn- 
on a non-recorded English word display column 103. gual correspondence learning section 212 decomposes the 
Similarly, if the Japanese sentence 101 to be subjected to English sentence 111 into words and phrases called parts to 
bilinguid coirespondence recording includes a word which is generate English parts information 116. Similarly, the bilin- 
not recorded on the J2|>anese morphological analysis die- gual correspondence learning section 212 generates Japa- 
tionary 54, the word is displayed on a non-cecorded Japanese 25 nese parts information 117 from the Japanese sentence 112. 
word display column 104. As long as non-recorded words Each numerical value before [:] in the KngHsh parts infor- 
are displayed on these non-recorded word display columns mation 116 and the Japanese parts information 117 repre- 
103 and 104, bilingual correspondence recording cannot be sents tiie original number of a corresponding part in the 
performed. Note tiiat the system can be made to perform the English and Japanese sentences 111 and 112. 
bilingual correspondence recording when non-recorded 30 The bilingual correspondence learning section 212 pa:- 
wcrds are displayed. In this system, these non-recorded forms inference on the basis of the English parts information 
words are displayed. In this system, these non-recorded 116, the Japanese parts information 117, and past learning 
words are regarded as nouns. When the operator records the results to automatically link the English and Japanese sen- 
non-recorded words, the Don-rccorded word display col- tences HI and 112 in units of parts (parts linking). Assume 
umns 103 and 104 become blank columns, and bilingual 35 that the part [Selectively plated] is linked with die part 
coirespondence recording can be performed. [<BUBUNMEKKI GA HODOKOSARErEIRUKCifrO>] in 

The second recording method is a method of performing the past bilingual correspondence learning processing. That 

bilingual correspondence recording of English and Japanese is, the two parts arc recorded, as a bilingual correspondence, 

sentences stored in different files. English sentences are on the bilingual correspondcQce parts analysis dictionary 55. 

stored in the English document file 62, and Japanese sen- 40 In this case, tkt bilingual correspondence learning section 

tences are stored in the Japanese document file 63. If English 212 can automatically link the parts [1 : Selectively 2: plates] 

and Japanese sentences are stored in different files in this with the parts [1$: <BUBUN>19: <MEKKIGA>20; 

mannff, linking between English and Jq)ancse sentences is <H0D0K0SA>21: <RErE>22: <IRU>23: <KOTO>]. The 

unknown. Thcrcfcffc, tiie following processing must be infonnation **«1: Selectively 2: plated 18: <BUBIJN>19: 

performed. First of all, tiic mainframe 2 reads out English 45 <MEKKIGA>20: <H0D0K0SA>21: <RETB>22: 

and Japanese sentences from the English and Japanese files <IRU>23: <K0rrO>»" in parts link information 113 indi- 

62 and 63, and displays these English and Japanese sen- cates that the English and J^)anese sentences are linked with 

tences on the same screen of the display section 4, as shown each othcL 

in FIG. 7. The operator inpnts a command 108 to designate Similarly, assunte that the part [ minimnm of] has already 

English and Japanese sentences to be recorded as bilingual 50 been linked with the part (<SAirEI>] in past bilingual 

correspondence data. Assume that a Japanese sentence 107 correspondence learning processing, and the two parts have 

corresponding to an English sentence 106 is designated. In been recorded on the bilingaal correspondence parts analysis 

this case» the bilingual correspondence data recording sec- dictionary 55. The bilingual correspondence learning section 

tion 211 records bilingual correspondence data consisting of 212 can automatically link the part [minimum of] in the 

the English and Japanese sentences 106 and 107 on the 55 English sentence lU with the Japanese part (<SAnHI>] in 

bilingual correspondence database 56. At this time, a cor- the Japanese sentence 112. 

responding bilingual correspondence sentence number and If the English and Japanese sentences 111 and 112 include 

key data arc also recOTded on the bilingual correspondence parts which have not been linked with each other in past 

database 56. learning processing, information lity- "«3: with ****»" is 

Note that bilingual correspondence recording need not be 60 displayed in the parts link information 113. When the 
pofonned in units of sentences and may be p^ormed in operator sees this display, he^^e can recognize the non- 
units of words or sentences. Alternatively, bilingual corre- linked part linking of non-linked parts is performed by the 
spondence recording may be performed with an entire operator. For exaznple, the operator inputs ordinal numba 
sentence being linked with one word. "3** of the corresponding part [3: witii] and ordinal numbers 
■ Bilingual Correspondence Learning Section 212 65 "16" and "17" of the parts [16: <ArUSA>17: <DE>] 

The bilingual correspondence learning section 212 per- (reference numeral 118), thereby linking the part [3: with] 

forms bilingual conespondence learning processing of bilin- with the parts [16: <AnJSA>17: <DE>}. Similarly, the 
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ogerbtar inputs ordinal numbers "13'* and "U" of the parts and ports of speech like [Id; vrcposiiion], [the: articlei, 

[13: measured 14: as] and ordinal numbcre **3", "4", and "5" [beginning: noun], [God; noun], [aeated: transitive verb], 

of the corresponding parts [3: <KEIS0KU>4: <HOU- [the: article], [heavens: noun], [and: conjunction], [the: 

H0U>5: <NIYORI>], thereby linking the parts [13: mea- article], and [earth: noun]. Similarly, the Jq)anese sentence 

sured 14: as] wifli tixe parts [3: <KEB0KU>4: <HOU- a "<KAMIWA HAJIMENI TENCHIWO SOUZOUS- 

H0U>5: <NIYORI>].niesc parts [13: measured 14: as] and ARBrA>" can be decomposed into Japanese morphemes as 

[3* <KEIS0KU>4' <H0UH0U>5- <NIY0RI>1 are pairs of words and parts of spcedi like [<HAnME>: noun], 

aioionary The word Unk information 123 indicates the same words 
m this manner, the parts Unk information 113 representing lo and phrases in the English morphemes 121 and the Japanese 
thelinkingbetweentherespectivepartsof the English and morphemes 122 as those recorded on the English-to- 
Japanese sentences 111 and 112 is generated. TTie parts link Japanese 51 and flic J^anese-to-English dictionary 52. That 
information 113 is recorded on the bilingual correspondence is, the words and phrases indicated by the word link infof- 
database 56 while being linked with the English and Japa^ mation 123 indicate that linking can be perfcnned by only 
nese sentences HI and 112. This parts link information 113 using the dictionaries 51 and 52 without using any past 
is used in translation processing (to be described later). learning results, ff, however, parts identical to these words 
In bilingual correspondence learning, information assod- and phrases have been recorded on the bilingual ooirespon- 
ated with grammatical analysis of each part and die like are dence parts analysis dictionary 55, linking is performed in 
generated, in addition to parts Unk information. This opera- bilingual cosrespondence learning of the words and phrases 
tion will be described by taking the case of the English on the basis of the parts link information 126. 
sentence *Tn the beginning God created the heavens and the ^ [4: transitive verb created: 7] in the word link infconation 
earth" and the J^anese sentence "<HAJ[MENI KAMIWA 123 indicates that the fourth (counted from the zcroth) 
TENCm WO SOUZOUSARETA>*' with reference to mocpheme [created; transitive verb] in the English mor- 
HGS. 9 and 10. phemes 121 corresponds to the seventh (counted from the 
TTie part [In the beginning] includes the preposition [In], zeroth) morpheme [<SOUZOUSA>: noun +SA] in the Japa- 
For this reason, [In the b^inning] is linked with the adver- 2S nese morphemes 122. 

Wal part [<HAJIMENI>]including the postposition [<NI>J The English parts information 124, the Japanese parts 

corresponding to [In]. Since [God] is used as a nominative information 125, and the parts link information 126 are the 

case in the sentence, it is linked with [<KAMIWA>] on the same as those described above. That is, the English parts 

basis of word link information 123. [Qeated] is linked with information 124 and the Japanese parts information 125 

(<SOUZOUSARErA>3, which is in the passive verb fomL 30 indicate words and phrases dcconq)oscd on the basis of past 

In addition, since the part [the heavens and the earth] is a learning results and the like. The parts link information 126 

noun but is not a nominative case ([God] is the nominative indicates the Hnlring among decomposed words and phrases, 

case), it is linked with [<TENCHIWO>] which is an object (2) Translation Subsystem 22 

The at>ove grammatical analysis results are recorded on the The translation subsystem 22 con^sises the English-to- 
hilingual correspondence database 56, together with parts Japanese translation section 221 for pezforming translation 
link information 126. In translation processing (to be . from English to Japanese, the Japanese-to-English transla- 
described later), a translated sentence is generated on the tion section 222 for performing translation frx)m Japanese to 
basis of these pieces of information. That is, die part English, the English-to-Japanese translation printing section 
indicating the nominative case is placed at the position of the 223 for printing out an English-to- Japanese translation 
nominative case of the translated sentence, and the part result, and the Japanese-to-English translation printing sec- 
indicating an action is placed at the position of the predicate ^ tion 224 fox printing out a J^anese-to-English translation 
of the translated sentence. » result 

■ Record Testing Section 213 ■ English-to-Japanese Translation Section 221 and 
The record testing section 213 serves to perfcsm mainte- Japanese-to-English Translation Section 222 

nance of the bilingual correspondence data recorded on the The English-to-Japanese translation section 221 translates 
bilingual correspondence database 56. That is, the record 45 an English sentence into a Japanese sentence on the basis of 
testing section 213 has functions of perfonning display, the parts linkinformation, key data, and the tike recorded on 
deletion, addition, retrieval and the like of bilingual cone- the bilingual correspondence database 56. The Japanese-to- 
spondence data recorded on the bilingual correspondence English translation section 222 translates a Japanese sen- 
database 56. tcnce into an English sentence. 

■ Learning Testing Section 214 50 FIGS. IIA and UB show an outiinc of Japanes&<o- 
The learning testing section 214 perfonns management English translation processing. Assume that an original 

processing such as display, deletion, addition, and retrieval sentence 131 is supplied to the Japanese4o-English tians- 

of parts link information and the like recorded on die lation section 222. In tiiis case, the Japanese-to-Engllsh 

bilingual cocrespondcncc database 56. FIG. 10 shows a translation section 222 retrieves a Japanese sentence 

display screen in a learning testing operation. On this display (bilingual correspondence sentence number 3646) 133 

screen, English morphemes 121, Japanese mocphemes 122, whidi is most similar to the odginal sentence 131 from the 

word link information 123, English parts information 124, bilingual correspondence data recorded on die bilingual 

Japanese parts information 125, and parts link inf<Hmation correspondence database 56. A bilingual correspondence 

126 arc displayed. These pieces of information 121 to 126 (English Uranslation) of the J^>anese sentence 133 retrieved 

are associated witii the English sentence *Tn the beginning in tiiis manner has been recorded as an English sentence 132. 

God created the heavens and die cartii** a nd the Japanese ^ The Japanese-to-English translation section 222 reads out 

sentence "<HAJIMENI KAMIWA TENCHIWO SOU- parts link infcnnation 134 of tiie bilinguai correspondence 

20USARErA>**. sentaice number 3646 6t)m the bilingual correspondence 

The Engjlsh morphemes 121 and the Japanese mor- database 56, and compares each part of the J^^anese sen- 

phemes 122 are constituted by information such as words tence in the parts link information 134 with eadi part in the 

and parts of speech. The F^glish sentence **In the beginning 65 original sentence 131. 

God created the heavens and the earth" shown in FIG. 9 can A list 135 exemplifies flie canq)arison result Eadi display 

be decomposed into English mosphemes as pairs of words <****>in the list 135 indicates that there is no coincidence. 
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Since the paits "150", "<EEISOKUHOUHOUNIYORI>'', original sentences, and those on ttie right coliunn are the 

"<KOUNO>", and ''<63.l N0>" in the parts link infonna- translated sentences. If the translation subsystan 22 drter- 

tion 134 do not coincide with any parts of the original mines that a translation result is not satisfactory, a made "0" 

rd^ce'^SLtl rJ^s^«e"?e^2<^'^^ . ^ 

resultant sentence is ou^ut as a translation result. dic^ionaiy management utilities 23 conymsc the 
The character string (having the highest simnarity) which English-to- Japanese dictionary management section 231, 
is most similar to an originai sentence is retrieved by the Japanese4o-English dictionary management section 
following procedure. Assume tiiat an original sentence 232, the English mcaphological analysis dictionary manage- 
[<SINPOGAICHlJIRUSHI>]is given. The independent 10 oi&nt section 233, the Japanese morphological analysis 
words in this original sentence are [<SINFO>] and dictionary management section 234, the bilingual coirespon- 
[<ICHDIRUSHI>]. Therefore, character strings including dence parts analysis dictionary management section 235, 
the independent words [<SINPO>] and [<ICHinRUSHI>] and the dictionary database transmission and reception sec- 
are retrieved from the bilingual correspondence database S€. tion 236. 

Assume that the following three character strings are is ■ English-to-Japanese Dictionaiy Management Section 231 

retrieved: and Japanese-to-English Dictionary Management Section 

character string 1: [<KIKAfflONYAKUNO SHINPOGA 232 

ICHIJIRUSHI>] The English-to-Japanese dictionary management section 

character string 2: [<ICHIJIRUSHIKU SHINPOSHITA 231 and the J^anese-to-English dictionary management 

GDYimj>] 20 section 232 respectively manage the English-to- Japanese 

character string 3: [<GDYUTUNO SINPO TO SEIHIN dictionary 51 and tiie Japanese-to-English dictionary 52. 

NO KAKAKU>] That is, recording, deletion, and etc., of words with respect 
These character strings are then classified into the fol- to English-to- Japanese dictionary. 51 and the Japanese- 
lowing sets. Note that the similarity of set I is the highest, to-Eaglish dictionary 52 are p^ormed by the English-to- 
and the similarities of sets n and in decrease in this order. 25 Japanese dictionary management section 231 and the 
set I: character strings including an original sentence Japanese-to-English dictionary management section 232. 
set E: diaracter strings including all the constituent words ■ English Morphological Analysis Dictionary Management 
of an original sentence Section 233 and Japanese Morphological Analysis Die- 
set m: character strings including some constituent words tionaiy Management Section 234 

of an original sentence ^ English morphological analysis dictionary manage- 
According to these d^nitions, character strings 1, 2, and section 233 and the J^anese morphological analysis 
3 respectively belong to sets I, H and HL Therefore, dictionary management section 234 respectively perform 
character string I has the highest similarity with respect to management (recording, display, and deletion) of the 
the original sentence. If a plurality of diaract^ strings English morphological analysis dictionary 53 and the Japa- 
belong to the same set, the respective similarities are deter- 35 nese morphological analysis dictionary 54. 
mined by the following method. ■ Bilingual Correspondence Parts Analysis Dictionary 

A ch^cter string consecutively including a plurality of Management Section 235 

constituent words of an original sentence without any o&cr The bilingual ctHrespondence parts analysis dictionary 

w«ds instated therein is defined as a character string having management section 235 performs management (recording, 

Ae bluest simlarity. A diaracter string in which tiie ratio of 40 display, and deletion) of the bilingual correspondence parts 

Aenuinteof constrtucntwords oftiieorip^ analysis dictionary 55 on which bilingual correspondence 

&c auiiit^af mdcpendentw^^ having undergone learning processing are r^orded. 

S^^. ^^f. a\^T"T^' "'"'''^ IDictionaryDatabaselVansmilsionandRtc^tionSection 
Digpest similanty. A character stnng mcluding more con- 

stitucnt words of the original sentence is defined as a ^- tuJ Ai»^^ . ^ ♦ u *- 

diaracterstringhavingtheSirdhighestsiinilarity.Notetiiat ^ The dictionary database transmission andreception see- 
the method of detennining similarities is not liinited to the 236 transmits/recaves vanous information held in tiie 
one described above, and other methods may be used to oict^o^ database section 5 to^m another work station 
detennine similarities. In this case, the sentence numbers of ^ communication system 8. FIG. 14 shows die concept 
a plurality of bilingual correspondences extracted from the dictionary database transmission/reoeption processing, 
bilingual correspondence database are arranged in the order Information to be transmitted/recdved is various informa- 
of the similarities upon similarity calculation, and coiiq>ari- ^^^^ ^ tiie database recording section 5, Lc., the 
son is sequentially performed in the order of the decreasing English-to- Japanese dictionary 51, the Japancse-to-English 
similari^. However, every time coiiq)arl5on is performed, dictionary 52, the EngUsh moip^ological analysis dictionary 
similarity calculation may be performed to read out a 53, the Japanese morphological analysis dictionary 54, the 
bilingual correspondence. 55 bilingual correspondence parts analysis dictionary 55, and 
■ English-to-Japanese Ttenslation Printing Section 223 and tiie bilingual correspondence database 56. For example, 
Jq>anese^o-Eng|ish Translation Printing Section 224 various dictionaries and bilingual concspondcncc databases 
The English-to-Japanese translation printing section 223 transmitted from a work station la to a work station lb are 
and the Japanesc-to-English transiatibn printing section 224 added to a dictionary database Sb on the work station V? 
respectively output die text data of J^anese and English 60 side. In this case, of the received information, only infor- 
translated sentences in predetennined forms to the printa: mation which is not recorded on the dirtionary database Sb 
section 7. The printer section 7 pcrfomis printing operation is written in the dictionary database Sb, With this operation, 
on the basis of tiic received data. FIG. 12 shows sentences a write operation with respect to the dictionary database Sb 
printed by the English-to- Japanese translation printing sec- can be pofoimed within a short period of time, 
tion 223. FIG. 13 shows sentences printed by the Japanese- 65 Note that various dictionaries and bilingual correspon- 
to-EngJish translation printing section 224. Referring to dence databases can also be transmitted fit>m the work 
FIGS. 12 and 13, the sentences on the left column are the station lb to the work station la, or can be transmitted/ 
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received betwrrn oth«- Wdk stations (set shov^-c). this PIG. 17. Upou sdccdng the recording/learning processing, 

QpMtion, the dictionary database section 5 can be shared the operator can select any one of bilingual correspondence 

anong a pluraUty of work stations, and the efficiency of data recording processing, bilingual concspondcncc leam- 

hilmgud correspondence learning and the like can be ing processing, record testing processing, and learning test- 

J^w?^^ XI, *c . ^ ing processing ^e watching a predctcnmned menu dis- 

JT^kT^^ ?1 ^"^""T CQnespondence datar^cmiing processing is selected by the 

control for data held in the dictionary database section 5. For ^ru^, w rvnc ci a-i\ 4^ wt • V 7 '"^ 

example, the database management section 24 performs ^^^"^ (YES m step SlOl), the bihngual coaespondence 

acoes^ control for variouTdati held in the bilingvilcorre- f ^ 'T^^S section 211 perf onns bilingual conespon- 

spondence database 56. Therefore, aU accesses to data in the fence data recwding by using EngUsh and Japanese trans- 

bilingual correspondence database 56 in a bilingual corrc- sentences (step S102). The bilingual correspondence 

spondence data recording operation, a bilingual corrcspon- generated by this processing is stored in the bilingual 

dence learning operation, and a translating operation are cairespondcnce database 56. If tiie same sentence (words 

performed throu^ the database management section 24. and phrases) as the bilingual correspondence data is present 

Note that access to data in the bilingual concspondence a sentence as a translation target in the subsequent 

database 56 in &e above database transmission/ reception translation processing, the same translated sentence as the 

processing is performed by the dictionary database trans- bilingual correspondence data is ou^ut 

mission and reception section 236. If the bilingual correspondence data recording processing 

The dictionary database section 5 will be described next is not selected (NO in step SlOl), the mainframp 2 diecks 

As described above, the dictionary database section 5 20 whether the bilingual ccorespondence learning processing is 

comprises tiie English-to-Japanese dictionary 51, the selected (stq> S103). ff tiie bilingual coirespondcncc leara- 

Japanese-to-English dictionary 52, the English moiphologi- ing processing is selected (YES in step S103), the bilingual 

cal analysis dictionary 53, the Japanese morphological correspondence learning section 212 executes the bilingual 

analysis dictionary 54, the bilingual correspondence parts correspondence learning processing (step S104).Thatis, the 

analysis dictionary 55, and the bilingual ccCTespondence 25 bilingual correspondence learning section 212 decomposes 

database 56. The bilingual conespondence parts analysis the bilingual correspondence data into parts, and links the 

dictionary 55 serves to store bilingual correspondence parts parts of the English sentence with the parts of the Japanese 

having undergone learning processing. The bilingual corrc- sentence. With tius operation, natural translation of a sen- 

spondence database 56 serves to store bilingual oorrespon- tcncc which is similar to the bilingual correspondence data 

dcnce data, English morphological infcmation, Japanese 30 can be performed in the subsequent Oranslation processing, 

morphological information, parts link information indicat- If the bilingual correspondence learning processing is not 

ing the linking between the bilingual correspondence parts, selected (NO in step S103), ttie mainframe 2 checks whether 

andkeydatausedforretrievalintranslationprocessing.'nie the record testing processing is selected (step 8105). If die 

aiglish morphological information and the Japanese mor- record testing processing is selected (YES in step S106), the 

phological information respectively indicate results obtained 33 record testing section 213 executes the record testing pro- 

by decomposing character sttings into parts of speedi and cessing (step S106). That is, tiie recad testing section 213 

the parts-of-speech information. perfonns management (maintenance) processing such as 

The operation of the machine translation system accord- display, deletion, addition, and retrieval of the recorded 

ing to this embodiment will be described next with reference bilingual correspondence daU, 

to tiie flow charts. 40 If die record testing processing is not selected (NO in step 

(Main Flow Chart) siOS), the mainframe 2 checks whetfier the learning testing 

FIG. 17 is a main flow chart showing tiie operation of the processing is selected (step S107). If tiie learning testing 

machine translation system according to this embodiment processing is selected (YES in step S107), tfic learning 

When tfie systan is activated, tiie operator can select desired testing section 214 executes tiie learning testing processing 

processing from a menu screen displayed on the di^Iay 45 (step S108). That is, tiie learning testing section 214 per- 

section 4. If recording^ learning processing of bilingual forms management processing such as display, deletion, 

correspondence data is selected by tiie operator (YBS in step addition, and retrieval of ttie recorded parts link information! 

SI), the biUngual correspondence data record subsystem 21 When the above processing is con^ileted, the flow returns to 

executes the recording/learning processing of biliij^al cor- the main flow diart in FIG. 17. 

respondcnce data (step S2). If the recording/ learning pro- 50 (Translation) 

cessing of bilingual correspondence data is not selected (NO FIG. 19 is a flow chart showing the translation processing 
in step SI), the mainframe 2 checks whettio- translation {step S4) in FIG. 17. The operator can select cither English- 
processing is selected (stq) S3), ff tiie translation processing to-Japanese translation processing or J^anese-to-English 
is selected (YES in step S3), the translation subsystem 22 translation processing while watching a menu displayed on 
executes tiic translation processing (step S4). If the transla- 35 tiie display section 4. If tiie English-to-Japanese translation 
tion processing is not selected (NO in step S3X die main- processing is selected by tiie operator (YES in step S201), 
frame 2 checks whetiier dictionary management processing tiie English-to-Japanese translation sertion 221 perfonns 
is selected (stq),S5). If the dictionary management process- En^sh-to-Japancse translation processing on tiie basis of 
ing is selected (YES in step S5), tiie dictionary management bilingual correspondence data and parts link information 
utiUties 23 execute tiie dictionary management processing 60 (step S202). When tiie translation is conq)leted, tiie operator 
(step S6). If tiie dictionary management processing is not can designate printing of tiie translation result The main- 
selected (NO in step S5), the processing of tiie main flow frame 2 receives a command from tiie opaator via flie input 
chart is terminated. section 3, and ctecks tiiis command (step S203). If a 
(Recording/Learning Processing of Bilingual Cjorrcspon- command for printing the translation result is received (YES 
dcnce Data) 65 in st^ S203), tiie EngJish-to-Japanese translation printing 
FKj. 18 is a flow chart showing the recording/leaniing section 223 outputs the translation result to tiie printer 
processing of bflingual correspondence data (step S2) in section 7. As a result, printing is performed by tiie printer 
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If ihe dictionaiy database transztussion/reoeptioD process- 

E a command for not pnntiBg the translation result is ing is selected (YES in step S311), the dictionary database 

received (NO in step S203), the flow returns to the main flow transmission and reception section 236 performs 

chart in HG. 17 without performing a printing operation. transmission^ception processing of various dictionaries 

If the Engiish-to-Japanese translation processing is not 5 and bilingual correspondence databases (step S312). That is, 

selected (NO in step S201), the mainframe 2 checks whether the dictionary database transmission and reception section 

tiie Japanese-t<vEngli^ transMon i^cessing is selected ^36 transmits various information in the EngHsh-to- 

(step S205) ff the Japanese-to-a^^^ translation ^ocess- 5^ ^j,^ Japanese-to-English dictionary 

mg IS selected (YES in st^ S20^, the Japan^e^o-Enghsh 5^ ^ngUsh morphological analysis diiSonaiy 53, the 

translation section 222 performs Japanese-to-EnsUsh trans- , j. f ^ 

iatioB on the basis of ^Lgual ^espondcncflta and Japanese morphological analys^d^^^ 

parts link information (step S206). V^n the translation is correspondence parts analysis dictionary 55. and the bihn- 

completed, the mainframe 2 checks whether the command correspondence database 56 to another machme trans- 

from the operator is a command for printing the translation ^^on system (work station), as shown in FIG. 14. \Mtfa this 

resuh (step S2t7). If the command for printing the transla- Focessing, the dictionaiy databases of the respective Vfa± 

tion result is received (YES in step S207), the Japanese-to- stations connerted to each other can be shared among them. 

English translation printing section 224 outputs the transla- (Detailed Description of Bilingual Correspondence Data 

tion result to the printer section 7. As a result, printing is Recording) 

performed according to a form like die one shown in FIG. FIGS. 21A to 21D are flow charts showing the bilingual 

13. If a command for not printing the translation result is correspond^ce data recording processing (st^ S102 in 

received (NO in step S2ff7)^ the flow returns to the main flow 20 FIG. 18) in detail. 

chart in FIG. 17 without performing a printing operation. In performing bilingual correspondence data recording 

(Dictionary Management) processing, if English and Japanese sentences to be sub- 

FIG. 20 is a flow chart showing the dictionary manage- jected to the processing are present in the same file (YES in 
ment processing (step S6) in FIG. 17. The operator can step S401), the mainframe 2 receives a corrunand from the 
select any of En^h-to-Japanese dictionary management 25 operator, i.e., the name of a Japanese/English document file 
processing, Japanese-to-English dictionary management having the English and Japanese sentences, via the input 
processing, English morphological analysis dictionary man- section 3 (step S402). The mainframe 2 loads the Japanese/ 
agement processing, Japanese morphologicai analysis die- English document file 61 on the basis of the input file name 
tionary management focessing, bilingual correspondence (step S403), and displays the pair of Eng^sh and Japanese 
parts analysis dictionary management processing, and die- 30 sentences on the display section 4, as shown in FIG. 6 (step 
tionary database transmission/reception processing while S404). The bilingual correspondence data recording section 
watching a menu displayed on the display section 4. If the 211 checks whether the displayed English sentence includes 
&iglish-to-Japancse dictionary management processing is a word which is not recorded on the English morphological 
selected by the operat<H* (YES in step S301), the English- analysis dictionary 53 (step S405). Similarly, the bilingual 
to-J^anese dictionary management section 231 performs 35 correspondence data recording section 211 diecks whether 
recording, display, deletion, retrieval, and the like witii the displayed Japanese sentence includes a word which is 
respect to the En^sh-to-Japanese dictionary 51 (step S302). not recorded on the Japanese morphological analysis dic- 
ff the English-to-Japanese dictionary management process- tionary 54 (step S406). If there are non-recorded words 
mg is not selected (NO in step S301), the mainframe 2 (YES in stq» 8407), the bilingual correspondence data 
checks whether the Japanese-to-English dictionary manage- 40 recording section 211 displays the non-recorded words on 
ment processing is selected (step S303). If the Japanese-to- the non-recorded English wrad display column 103 and the 
English dictionary management processing is selected (YES non-recorded Japanese word display colunm 104 (FIG. 6), • 
in st^ S303), the Japanese-to-English dictionary manage- respectively (step S408) with this operation, the operator can 
ment section 232 p^orms recording, display, deletion, easily reco^iize the non-recorded words, 
retrieval, and the like with respect to the Japanese-to-English 45 Subsequently, the bilingual canresjwndence data record- 
dictionary 52 (step S304), ing section 211 responds to a predetermined command input 

If the J^janese-tD-EngUsh dictionary management pro- (st^ S409), and checks whether bilingual correspondence 

cessing is not selected (NO in step S303), the mm'nframp 2 data recording Of other English and Japanese sentences is 

checks whether the English morphological analysis dictio- performed (step S410). If bilingual correspondence data 

nary management processing is selected (step S305). the so recording of other Rngh'sh and Japanese sentences is to be 

English morphological analysis dictionary management performed (YES in step S410), the bilingual correspondence 

cessing is selected (YES in step S305), the English mor- data recording section 211 selects new English and Japanese 

phological analysis dictionary management section 233 per- sentences (step S422), and executes the processing in step 

forms recording, display, deletion, retrieval, and the like S404 and the subsequent steps. If the displayed English and 

witti respect to the En^h morphological analysis dictio- 55 Japanese sentences need not be replaced with other English 

nary 53 (step S306). Similariy, if the Japanese morphologi- and J^anese sentences (NO in step S410), the bilingual 

cal analysis dictionary management processing is selected correspondence data recording section 211 receives a com- 

(YES in step S307), the Japanese morphological analysis mand from die operator; and checks v^ether this command 

dictionary managemeot section 234 performs recording, is a command for recording the displayed English and 

diq)lay, deletion, retrieval, and the Hbe with respect to the 60 Japanese sentences as bilingual correspondence data (step 

Japanese moq)hological analysis dic^onaiy 54 (step S308). S411). If bilingual correspondence data recording is to be 

If ttie bilingual correspondence parts analysis dictionary performed (YES in step S411X the bilingual correspondence 

management processing is selected (YES in step S309), the data recording section 211 executes the processing in step 

bilingual correspondence parts analysis dictionary manage- S412 and the subsequent stei^. If bilingual correspondence 

meat section 235 performs recording, display, deletion, 65 data recording is not perfcmed, the bilingual Correspon- 

retrieval, and the like with respect to the bilingual corrc- dence data recording section 211 exeoites the processing in 

spondencc parts analysis dictionary 55 (step S310). step S417 and the. subsequent steps. 
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If it IS rifttftrmin^d in step S412 that the English aai ani the Japaucse sentence i07 "<6. 3. i JSO KOU NO 

Japanese sentences include non-iecorded words (YES in KEISANHOUHOU NIYORI, BONDYENGU SARERU 

step S412), tiie flow returns to stc^ S408 in which the BUBUNNI GINMEKEIGA SATTEI 150 MADCUROIN- 

Inlingual correspondeDce data rccwding section 211 dis- C HI NO ATSUSADE BUBUNMEKKIGA HODOKOSA- 

plays the non-rccordcd wcrds. If the English and Japanese 5 RETHIRUKOTO>" are displayed in pair. If it is determined 

sentence include no non^ecorded words (NO in step S412), ^® command from the operator is a conmiand for 

the bilingual corespondence data recording section 211 recording the pair of English and Japanese sentences 106 

generates a bilingual coirespondeace number unique to the ^ bilingual conespondence data without any modi- 

EngUsh and Japanese sentences, and adds the biUngual ^csdon (YES in step S436), the bilingual correspondence 

CQirespondcncc number to the bilingual conespondence lo ^}!^J^I^^ ^f*^^°^ ^"""^t^f &c proccssii^ in step 

dataoftheEnglishandJapanesesentences(stepS413).Tlie ™f„H ^rt^lT""*. "^^^^ determined that the 

bilingual correspondence data recording section 211 gencr- S^^^n^^.K h 

ates key data f^ retrieving the bilin^al correspondence e/JTrt^f J^^^^ ^ ^^^T' "fT"^' "'I^ 

A^tr. «f ti,- Ts^^v.u ^ AT ^ / . c^!I\ ^ S436), the bilingual conespondence data recording section 

data of &e Bighsh and Japanese sentences (step S414), and executes the processing in step S44S anddielubsequent 

records the English and Japanese sentences as the bilingual 15 * — o r -i 

correspondence data on the bilingual corre^ndence data- In step S437, the bilingual correspondence data recording 

base 56, together with this l»y data (step S415).Thereaft«a:, section 211 checks whether the English sentence 1#6 

the bilingual correspondence data recording section 211 includes a word which is not recorded on the English 

pr^ares other English and Japanese sentences from die morphological analysis dictionary 53. Similariy, the bdlin- 

Japanese/English document file 61 (step S416) and displays 20 conespondence data recording section 211 checks 

them on the display section 4 (step S404). Subsequently, (he whether the Japanese sentence 107 includes a word which is 

{ffocessing in step S405 and the subsequent steps is repeated. recorded on the Japanese morphological analysis dio- 

If it is determined in stq) S4U that recording is not fSS'^^^I^f 

,^,^^A tu^u:\:^ I J J * ? Iv6 and 107 mclude non-recorded words (YES in step 

^"^^^^^^^^^ S439), the bilingual correspondence data rec^r^^^S 
tion 211 cfacdcs whether the conomand from &e <^tor is 25 2II displays the non-recorSed words on the display section 
a command for recording the non-recorded English word 4 (step S440). Thereafter, the bilingual correspondence data 
displayed on the non-recorded English word display column recording section 211 receives a command from the 
103 (step S417). If the non-recorded English word is to be operator, and checks whether this command is a command 
recorded (YES in step S417), the bilingual correspondence for recording the non-recorded English word (step S411). If 
data recording section 211 records the non-recorded EngMsh 30 the received command is a command for recording the 
word on the English morphological analysis dictionary 53 non-recorded English word (YES in step S441), the bilin- 
(step S418), and the flow retums to step S404. If the g«al carrespondcnce data recording section 211 records the 
non-recorded English word is not recorded (NO in step non-recorded English word on the Rnglish morphological 
S417), it is diecked whether the command from the operator analysis dictionary 53 (step S442), and the flow returns to 
is a command for recording the non-recorded Japanese word 35 ^^P S435. If it is determined that the non-recorded English 
(step S419X If tiie non-recorded Japanese word is to be ^ recwded (NO in step S441), the bilingual 
recorded (YES in step S419), the bilingual ccarespondence correspondence data recording section 211 receives a corn- 
data recording section 211 records the non-recorded Japa- operator, and checks whetiier tfie command 
nese word on tiie Japanese morphological analysis dictio- Z^'^'^^t^^'^'^^J^ noiwecordcd Japanese word 
nary54(stcpS420),andtheflowretumstostepS404.Ifthe 40 S443). If fee comman^ 
non-reco^S Japanese word is not record^(NO in step ^^TS^T^^ 

S419),itische<Sedwhethertiiecommandfromtheoperatcff ^^l^^^l'j^^'^ coiTespondence datarecor^g section 

f^,^ •« K 4u ulr^ "vmmcvpatuui 211 records the non^rccorded J^ancsc word on the Japanese 

^ f ^""^^ tcrmmahng t^c bthijgual correspondence morphological analysis dictio^ 54 (step S444), id the 

datarecordmg^oocssmg (step S421). If the input command flow retums to step S435. If tiie coimnand from the operator 

is a command for not terminating the bilingual correspon- 45 is a command for not recording tiic non-rccordcd Japanese 

dence data recording processing (NO in step S421), the word (No in step S443), die non-reccnled word is not 

bilingual correspondence data recording section 211 recorded, and the flow retums to step S435. 

executes the processing in step S404 and the subsequent If the bilingual correspondence data reccrding section 211 

steps. If the bilingual carrespondcnce data recording pro- determines in step S439 tiiat there are no non-reccided 

cessing is to be tcnninated (YES in step S421), all the so words, the processing in step S45?7 and tiie subsequent steps 

bilingual correspondence data rec(Htling processing is ter- is executed. That is, the bilingual correspondence data 

minated. recording section 211 generates a bilingual correspondence 

The processing in step S431 and the subsequent steps is sentence number unique to the English and Japanese 

executed if English and Japanese sentences to be subjected sentences, and adds it to the bilingual correspondence data 

to bilingual correspondence data recording processing are 55 °^ English and Japanese sentence (step S4S7). The 

present in different files (NO in step S401). The ma^nfraTne bilingual carrcspondence data recording section 2U gener- 

2 receives an English file name and a Japanese file name ^ retrieving the bilingual conespondence 

from the operator via the input section 3 (steps S431 and ^1^^ 1" English and Japanese sentences (step S^8), and 

S432).Theinainframe2readsouttheEnglishandJapanesc *f and Japanese sentences as hihngual 

files62and63fromthedocumentfilcs7rtiiebas^ofthe 60 Sr^^^tJ^l?^.^ 

dcjgnated file names (steps S4^ and S^^^ iTopi'^TsS otef S^^^^^ 

lV^rT« rr^n"*^^^^^ "^^V^"^ sentences, llebilingualcories^ndence^rec^ 

62 and 63 are displayed on ttie display section 4 (step 211 executes tiie processing in step S435 and the 

. subsequent steps in accordance with a command from the 

For cxan5)le, as shown in FIG. 7, the English sentence 65 operator (step S460). 

106 "Selectively plated with minimum of 150 micro inches If it is determined in step S436 tiiatthe commandfromthe 

of silver on tiie bonding area, measured as in section 6. 3.1." operator is a command for not recording tiie displayed 
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uilixiguai conespondence of the ^giish and Japanese sen- dicdonaiy 55 are present in the Eogli^ and Japanese 

tences (NO in step S436), another English sentence is sentences Ul and 112, the parts link information 113 is 

selected upon inpux of the command 108 (steps S445 and generated on the basis of the recorded bilingual coirespon- 

5446) , Snnilarly, anotha: Japanese sent^ce is selejled upon ^^.^ if English and Japanese sentences 111 and 
mput of die above coi^d (steps S447^ ^ 112 include parts which are not recorded on the bilingual 
command IS a command for designating that the English and , ^ , . „ ^ - 
Japanese sentences are not replaced (NO in steps ImS and correspondence parts analysis dic^onaiy 55, the bihngual 

5447) , the bilingual coirespondence data recording section correspondence leammg section 212 generates the parts link 
211 executes the processing in step S449 and the subsequent infoimation 113 by using words rcccffdcd on the English- 
steps. to-J^anese dictionary 51 and the Japanese-to-Euglish dic- 

Ih step S449* die bilingual ccmspondence data recording lO tionary 52 (step S502). 

section 211 checks whether an English sentence 106 is to be The generated parts link infoimation 113 is displayed on 

connected to another English sentence in accordance with a the display section 4 (step S503). By rcfaiing to this display, 

command from the operator (step S449). If the English the operator can check whether the parts link infoimation is 

sentence 106 is to be connected to ano&er English sentence coiiect If 'V" is input on a display column 114, the bilingual 

(YES in step S449). the bilingu^ correspondenoe^ta ^5 correspondence learning section 212 determines that the 

recording section 211 a)nnects the Engish sentence 106 to ^ information 113 is properly generated (YES in 

^m Enghsh sentence 109 foUowmg the English sentenc^ 106 ^^^^ ^ processing, the bilingual correspon- 

divided (YES in step S451), thfbilingual correspondence P'^^^clff'^'^c^, '''' "^^"^ corr^ondence 

data recording section 211 divides the EngUsh sentence 106 ^0 database 56 (st(^S5U). If a new part (non-^^^ 

at a designated position (step S452), and executes the ^^m^ ^ part is added/recorded on tht bihngual 

processing in step S435 and the subsequent steps. coirespondence parts analysis dictionary, and the bilingual 

In addition, the bilingual ccncspondcncc data recording correspondence learning processing is tetminated. 

section 211 performs the same processing as described If the parts link information 113 is not properly generated, 

above with respect to the Japanese sentence in accordance 25 the operator inputs **n** on the display column 114. In 

with a command from the operator. If the command of the response to this input from the operator, the bilingual 

operator is a command for connecting the Japanese sentence correspondence learning section 212 recognizes that the 

107 to a Japanese sentence HO following the Japanese parts link information 113 is not propedy generated (NO in 

sentence 107 (YES in step S435), the bilingual cortespon- step S504), and execmtes the processing in step 5505 and the 

dence data recording section 211 connects the Japanese 30 subsequent steps. In step S505, if *y is input on a display 

sentence 107 to the Japanese sentence 110 (step S454), and column IIS, the bilingual correspondence learning section 

executes the processing in step S435 and the subsequent 212 dcteimines that the command from the operator is a 

steps. If the command is an instraction for dividmg the command for displaying a parts link list (YES in step S505). 

Japanese sentence 107 at a predetOTnined position (YES in as a result, a list of parts link information, English parts 

coirespondence cUta recording 35 iofonnation, and Japanese parts information is output from 

secaon 211 divides the J^anese sentence 107 at the prede- ci^*;^« t rf f ^ ts^^i^u 

termined position (step S456), and executes the processing ^""^^ T \li f?i !^ff^^^^^ ^""^^ 

in Step S& and flie subsequent steps. IHtxefoJe, desired Japanese sentences lU and 112 mclude parts wh^^^ 

portions of die English and Japanese sentences 106 and 107 learning processmg, mfoimation Hke 

can be recorded as bilingual cOTrespondence data, ot a » ^ displayed m die parts hnk infonnation 

plurality of English sentences and a plurahty of Japanese ^ ^ ^phy, die operator can recognize die 

sentences can be connected to each odier to be recorded as which have not been linked, 

bihngual correspondence data. If die command from die Even if no parts link list is to be ou^ut (NO in step S505), 

operator is a command for not connecting/dividing the English parts infrxanation 116 and die Japanese parts 

^glish and Japanese sentences 106 and 107 (NO in steps information 117 are displayed on the display section 4 (stq>s 

S449, S451, S^3, and S455), the bilingual correspondence 45 S507 and S508). The operator recognizes items to be cor- 

data recording processing is terminated. rected while watehing this display or a printed-out list, and 

(Detailed Description of Bilingual Correspondence Data can designate how to link English and Japanese parts widi 

Learning E^cessing) each other. The bilingual correspondence learning section 

FIG. 22 is a flow chart showing the bilingual conespon- 212 receives the parts linking command from the operator, 

dence leanimg i^ocesshig (step S104 in HG. 18) in detail so and performs Imking processing m accordance widi die 

The mainframe 2 receives a bilingual coirespondence command (step S509). 

sentence number from the operator via the input section 3 For example, in the display shown in FIG. 8, [3: with] and 

(step S501). This bilingual correspondence sentence number [13: measured 14: as] are not linked. Therefore, the operator 

is a unique number attached to sentences recorded as bdlin- inputs the ordinal number of the part [3: with] and tiie 

gual correspondence data. If, for example, bilingual corre- 55 ordinal numbers "16" and "17" of die corresponding parts 

spondence sentence number 3646 is input, as shown in FIG. [16: <AruSA>] and [17: <DE>] (sec reference numeral 

8, the mainframe 2 displays the English and Japanese 118). Similarly, the operatorinputs die ordinal numbers ""IS" 

sentences 111 and 112 on the display section 4. and "14" of the parts [13: measured] and [14: as] and the 

The bilingual corre^ondence learning section 212 per- ordinal numbers "3**, "4**, and "5" of the corresponding parts 

fMms parts linking of the English and Sap^esc sentences 60 [3: <KEISOKU>], [4: <HOUHOU>], AND [5: <NXYORI>] 

Ul and 112 on the basis of past learning results (bilingual (see refearence numeral 119). 

coirespondence parts analysis dictionary 55). That is, the If die operatcH- inputs die ordinal number of the part 

bilingual correspondence learning section 212 automatically [3: with] in the column "English link" and no number in the 

links the English and Japanese soitences 111 and 112 in column "Japanese link^, the part [3: widi] is not linked widi 

units of parts to generate the parts link infonnation 113. In 65 any part 

this case, if the same p^ as bilingual correspondence parts The processing in step S509 is repeatedly executed until 

recorded on the bilingual correspcmdence parts analysis coxrection of the parts link information 113 is completed 
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(YES in step S510). After cairectioD of the disnlayprt rwrts 
link infonnation 113 is conq)lctc(l, the processing in step 
S503 and the subsequent steps is r^ated, thezeby executing 
[processing such as display and recording of the parts Hnlc 
infonnation after collection. 

(Detailed Description of English-to- Japanese Translation 
ftocessing) 

FIG. 23 is a flow chart showing the English-to- Japanese 
processing (step S202 in FIG. 19) in detail The mainframe 
2 receives a file name designated by the oprntor, ie., an 
English file name to be subjected to translation processing, 
via the ii^)ut section 3 (step S601). The mainframe 2 loads 
an English file corresponding to this English file name into 
the work area of the internal memoiy (st^ S602), and 
displays the loaded English file on the display section 4 (step 
S603). 

The operator can designate either scntence-by-scntcnce 
translation or batch translation by refcocing to a screen 
displayed on the display section 4. The mainframr. 2 receives 
a command from the operator (step S604), and determines in 
accordance with this input whether to perform sentence-by- 
sentence translation or batch translation. If original sen- 
tences are to be translated sentence by sentence (YES in step 
S605), one sentence is translated by the processing in step 
and the processing in step S604 and the subsequent 
st^s is repeated. 

If the Qrigmal sentences are to be translated altogether 
(YES in step 8607), the En^b-to-Japanese translation 
section 221 receives a sentence number at which translation 
is started (translation start sentence number) and a sentence 
nunober at which translation is ended (translation end sen- 
tence number) designated by the operator (step S608). First 
of allt the ^gllsh-to-Japanese translation section 221 trans- 
lates one sentence at the translation start sentence number 
into Japanese (step S609). The ^glish-to- Japanese transla- 
tion section 221 then diecks whether translation of an 
English sentence at the translation end sentence number is 
completed (step S610). If the translation is completed (YES 
in st^ S610), the English-to-Japanese translation section 
221 repeated^ executes the processing in step S^ and the 
subsequent steps. Jf the translation of the English sentence 
at the translation end sentence number is not completed (NO 
in step S610), the Englisb-to-Japanese translation section 
221 displays the second English sent^ce (st^ S611), and 
repeatedly executes the processing in step S609 and the 
subsequent steps. In this manner, a plurali^ of English 
sentences from the translation start sentence number to the 
translation end sentence number can be translated into 
Japanese s^tences altogether. 

If it is determined in step S607 that the command is a 
command for not performing batch translation (NO in step 
S607), it is checked whether the command is a command for 
printing the translation result (step S612). If the translation 
result is to be printed (YES in step S612), the English-to- 
Japanese translation printing section 223 receives a printing 
start sentence number and a printing end sentence number 
from the operator. The English-to- Japanese translation pant- 
ing section 223 ou^uts die first translation result (English 
and translated J^anese sentences) at the printing start 
sentence number to the printer section 7. The jninter section 
7 prints the first translated result in a predetennined form 
(step S614). Tlie English-to-Japanese translation piinting 
section 223 continues to print translation results un^ print- 
ing of the translation result at the printing end sentence 
number is completed (YES in step S615). When printing d[ 
the translation result at the printing end sentence nmnba is 
completed (YES in step S615), the processing in step S604 
and the subsequent steps is executed. 
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If tiiz determined is st^. S612 that tlic command is not 
a printing conunand (NO in step S612), it is checked 
whether the command is a command for outputting the 
translated sentence to a file (step S617). If the translated 

3 sentence is to be output to die file (YBS in st^ S617), the 
mainframe 2 outputs the translated sentence to the file, and 
the flow returns to the flow chart shown in FIG. 19. 

FIG. 24 is a flow chart showing the sentonce-to-scntence 
translation in steps S606 and S609. The English-to-Japanese 

10 translation section 221 generates key data for an original 
sentence supplied as a translation target (step S<i51). Tlie key 
data is data for retrieval from the bilingual coirespondence 
database 56. The English-to-Japanese translation section 
221 retrieves bilingual conrespondence data including an 

IS English sentence which is most similar to the original 
sentence from the bilingual conespondence data in the 
bilingual coirespondence database 56 in accordance with the 
key data (step S652), and loads this bilingual coirespon- 
dence data into a predetermined woric memory (step S653). 

20 Assume that an original sentence 141 [When Ifell into the 
river he came to my aid.] is supplied, as shown in FIG. 15A. 
The English-to-Japanese translation section 221 retrieves 
the En^sh sentence which is most similar to an original 
sentence 141 from the bilingual coirespondence database 

25 56, and detects bilingual correspondence data 142. That is, 
the bilingual correspondence data 142 having an English 
sentence [When it came to voting, he abstained] is retrieved. 

The English-to-J^anese translation section 221 checks 
parts of die bilingual correspondence data 142 which coin- 

30 dde with parts of the ori^toal sentence 141, That is, the 
English-to-Japanese translation section 221 checks whether 
the bilingual correspondence data 142 includes parts which 
can be used for translation of the original sentence 141 (step 
S654). If it is determined that parts which can be used for 

35 translation are present in the bflingual correspondence data 
142 (YES in step S654), these parts are loaded into the wwk 
area of tiie internal memory (step S655). Of the parts of the 
bilingual correspondence data 142, the two parts [When] 
and [he] can be used for translation. 

40 Subsequently, the English-to-Japanese translation section 
221 checks whether all the parts in the original sentence 141 
are prepared (step S657). In this case, of the parts of the 
original sentence 141, the parts [I fell into the river] and 
[came to may aid] are not prepared (not translated) (NO in 

45 step S657). Therefore, the English-to-J^anese translation 
section 221 reads out bilingual conrespondence data 143 
having the English sentence \^ch is the second most 
similar to the mginal sentence 141 from the bilingual 
coirespondence database 56 (stc^ S658). Of the parts link 

50 infomiation of the bilingual correspondence data 143, the 
two parts [came] and [to my aid] coincide with parts of the 
original sentence 141 (st^ S654). Therefore, the English- 
to-Japanese translation section 221 loads these two parts into 
the work area (step S655), and checks whedier all the parts 

55 of the original sentence 141 are prqiared (step S657). In this 
case, since the part [I fell into the river] of the parts of the 
original sentence 141 is not prepared (NO in step S657), the 
English-to-Japanese translation section 221 loads bilingual 
coirespondence data 144 having the English sentence which 

60 is the third most similar to the original sentence 141 (step 
S658). 

Of the parts link infonnation of the bilingual correspon- 
dence data 144 (FIG. 15C), only fliepart [1] coincides with 
a part of the original sentence 141, but a part coinciding with 
65 the part [fell into the river] of the original sentence 141 has 
not been retrieved yet In addition, die Eng^sh-to-Japanese 
translation section 221 loads bilingual conrespondence data 
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repeatedly executes the processing in step S709 and the 

similar to the originai sentence 141, and searches for a part subsequent steps. In ^lis manner, a phirality of Japanese 

which can be used. As a result, all the parts of the original sentences from the translation start sentence number to the 

sentence 141 are prepared, and Japanese parts 146 coxre- translation end sentence number can be translated into 

spOQding to the respective English parts of the original 5 English sentences altogether. 

sentence 141 are generated. The Bnglish-to-Japanese trans- ff it is determined in step S707 that the command is a 
latioQ section 221 rearranges the Japanese parts 146 to comruand for not perfonning batch translation (NO in step 
generate and display a translated sentence 147 (steps S659 SI 07), it is checked whether the command is a command for 
and S660). printing the translation result (step S712). If the translation 
If it is determined in step S654 that the parts linlc lO result is to be printed (YES in step S712), the Japanese-to- 
information of the loaded bilingual correspondence data English translation printing section 224 receives a printing 
includes no parts can be used (NO in step S654), and start sentence number and a printing end sentence number 
there is no bilingual correspondence data having an English from the operator. The Japanese-to-English translation print- 
sentence which is similar to the original sentence 141 (YES ing section 224 ou^uts the first translation result (Japanese 
in step S656), English-to- Japanese translation is perfonned 15 and translated English sentences) at the printing start sen- 
on the basis of the English-to-Japanese dictionary 51 (step tence number to the printer section 7. The printM^ section 7 
S661). That is, the English-to-Japanese translation section prints the first translation result in a predetermined foim 

221 loads Japanese translations ofparts (in units of words in (step S714). ITic J^ancsc-to-English translation printing 
this case), for which no bilingual correspondences have been section 224 continues to print translation results until print- 
retrieved, of tiie parts of the original sentence 141 fi^om the 20 ing of the translation result at the printing end sentence 
English-to-J^anese dictionary 51, thereby completing a number is completed (YES in step S715). When printing of 
translated sentence of the original sentence 141, When the the translation result at the printing end sentence number is 
translated sentence of the original sentence 141 is completed completed (YES in step S715), the processing in step S704 
with the above processing, the flow returns to the flow chart and the subsequent steps is executed 

in FIG. 23. 2S If it is determined in step S712 that the command is not 

(Detailed Descrq)tion of J^anese-to-Engtish 'ftanslation a printing command (NO in step S712), it is checked 

Processing) whether the ooimnand is a command for outputting the 

FIG. 25 is a flow diart showing the Japanese-to-Bnglish translated sentence to a file (st^ S717). Tf the translated 

translation processing (step S206 in FIG. 19) in detail sentence is to be output to the file (YES in step S717), the 

The Japanese-to-English translation processing shown in 30 mainframe 2 outputs the translated sentence to the file, and 

this flow chart is similar to the English-to-Japanese trans- the flow retiims to the flow diart shown in FIG. 19. 

lation processing shown in the flow chart in FIG. 23. FIG. 26 is a flow chart showing sentence-by-sentence 

The ma i nfram e 2 recdves a file name designated by the translation processing in steps S706 and S709 described 

operator, ie., a Japanese file name to be subjected to above. This processing is the same as that described above 

translation processing, via the input section 3 (step S701). 35 and shown in FIG. 24. First of all, the Japanese-to-^iglish 

The maiTiframf i 2 loads a Japanese file corresponding to this translation section 222 generates key data for an original 

Japanese file name into tiie work area of the internal memory sentence supplied as a translation target (step S751). The 

(step S702), and displays the loaded Japanese file on the Japanesc-to-English translation section 22Z retrieves Hlin- 

display section 4 (stqE> S703). gual coErcspondence data having a Japanese sentence which 

The operator can designate either sentence-by-sentence 40 is most similar to the original sentence from flie biUngual 
translation cr batch translation by referring to a saeen correspondence data in the bilingual correspondence data- 
displayed on the display section 4. The mainframe 2 receives base 56 in accordance with tius key data (step S752), and 
a command from the operator (step S704), and determines in reads out this bilingual correspondence data (stq) S753). 
accordance with this input whether to perform sentence-by- Assume that the original sentence 131 "<BONDYINGU 
sentence translation or batch translation. If original sen- 45 SARERU BUBUNNI SAITEI 100 MAIKUROINCHI NO 
tences are to be translated sentence by sentence (YES in step ATSUSADE GIN NIYORU BUBUNMEKKI GA HODO- 
S705), one sentence is translated by the processing in step KOSARErEIRUK0TO>" is supplied, as shown in FIG. 11. 
S706, and tiie processing in step S704 and ttie subsequent The Japancse-to-English translation section 222 retrieves a 
steps is reptated. Japanese sentence which is most similar to the original 

If the original sentences arc to be translated altogether 5o sentence 131 from the bilingual cocrespondence database 
(YES in st^ S707), the J^anes&-to-English translation 56, and detect bilingual correspondence data 133. The 
section 222 receives a sentence number at which translation Japanese-to-English translation section 222 checks parts of 
is started (translation start sentence number) and a sentence the bilingual correspondence data 133 which coincide with 
number at which translation is ended (translation end sen- parts of the original sentence 131. Thai is, it is checked 
tence number) designated by the operator (step S708). First 55 whether the bilingual correspondence data 133 includes 
of all, die Japancse-to-English translation section 222 trans- parts which can be used for translation of tiie original 
lates one sentence at the translation start sentence number sentence 131 (step S754). If the bflingual correspondence 
into Japanese (step S709). Tlie J^ese-to-English transla- data 133 includes parts which can be used (YES in step 
tion section 222 then checks whether translation of a Japa- S7S4), the parts arc loaded into tiie work area of the internal 
ncse sentence at the translation end sentence number is 60 memory (step S755). Note that the mark <*♦**> is inter- 
completed (step S710). If the translation is conq)leted (YES nally attached to eadi of the parts which cannot be used, Le., 
in step S710), the Japanese-to-Engiidi translation section [<150>], [<KEISOKUH0UH0UNrYORI>], [<KOUNO>], 

222 rq)eatedly executes tfie processing in step S704 and the and [<6. 3. 1 N0>]. 

subsequent steps. If the translation of tiie Japanese sentence In tiiis case, since all the parts of die original sentence 131 

at the translation end sentence number is not conq)lrted (NO 65 can be cov^ed by parts constituting the bilingual coirespon- 

in step S710), tiie Japanese-to-English translation section dence data 133, tiie result is ou^ut as a translation result 

222 displays tiie second Japanese sentence (step S7U), and Assume that all tiie parts of tiie original sentence 131 arc not 
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prepared (NO in step S757), Tn this case, the Japansse-tc- 
English translation section 222 reads out bilingual corre- 
spondence data having a J^anese sentence whidi is second 
most similar to the anginal sentence 131 from the bilingual 
con-espondence database 56 (stq) S758). The Japancsc-to- 
English translation section 222 rq)eatedly executes the 
processing in step S754 and fee subsequent steps to search 
fa£ parts which can be used in the bilingual ocn^spondence 
data. If aU the bilingual cozrespondence data similar to the 
Gsjginal sentence 131 are retrieved firom the bilingual cor- 
respondence database 56 (YES in step S7S6), Japanese-to- 
English translation is performed on the basis of the 
Japanese-to-Eaglish dictionary 52 (step S761). In this case, 
the person, tense, and the like of die words retrieved from 
the Japanese-to-English dictionary 52 are matched with tiie 
original sentence 131 (step S762). The parts (words) 
retrieved in this manner are arranged in a predetermined 
order to conq)lete a translated sentence 136 of the original 
sentence 131. The completed translated sentence 136 is 
displayed on the display section 4 (step S760). When the 
above processing is completed, the flow returns to the 
processing shown in ELG. 25. 

(Drfailed Description of Dictionary Database Transmission/ 
Reception Processing) 

FIGS. 27A to 27D are flow charts showing the 
transmissionA'eception processing with respect to the dic- 
tionary database section 5 (step S312 in FIG. 20) in detail 

When the dictionary database transmission^eception pro- 
cessing is selected, the operator can select cither dictionary 
database transmission processing or reception processing 
refening to a menu displayed on the display section 4. If the 
transmission processing is selected (YES in step S801), the 
dictionary database transmission and reception section 236 
executes the processing in step S803 and the subsequent 
steps. If the reception processing is selected (YES in step 

5802) , the dictionary database transmission and reception 
section 236 executes the processing in step S5>01 (FIG. 27C) 
and the subsequent steps. 

■ Dictionary Database lYansmission Processing 
If the transmission processing is selected by the operator 
in step S801), tiie qperator can select desired process- 
ing from the dictionary database transmission main menu 
shown in FIG. 16. If English-to- Japanese dictionary trans- 
mission processing is selected by the opcrat<M: (YES in step 

5803) , the dictionary database transmission and reception 
section 236 extracts one unit of £nglish-to-J^anese dictio- 
nary data from the En^h-to-Japanese dictionary 51 (step 

5804) . Note that one unit of data in this case includes one 
word hdd in the English-to-Japanesc dictionary 51 and all 
associated information such as the parts-of-speech inf orma- 
tioD and the like of the word. The dictionary database 
transmission and reception section 236 writes the extracted 
data in a transmission file set in a predetermined memory 
area in advance (step S805). The processing in steps S804 
and S805 is repeatedly executed until all the dictionary data 
are loaded from the Englisfa-to-Js^anese dictionary 51 (NO 
in step S806). When all the dictionary data are loaded (NO 
in step S806), the dictionary database transmission and 
reception section 236 transmits the dictionary data in the 
transmission file to another work station via ttie communi- 
cation system 8. With the above processing, the English-to- 
Japanese dictionary data transnussion processing is 
completed, and the flow returns to die flow chart shown in 
HG. 20. 

If the Japanese-to-English dictionary transmission pro- 
cessing is sdected by the operator (YES in step S810), the 
dictionary database transmission and reception section 236 
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cxtToCts one Uult of Japanese-to-Hngiish dictionary data 
from the Japanese-to-English dictionary 52 (step S811). The 
dictionary database transmission and reo^tion section 236 
writes the extracted data in the transmission file (step S812). 

5 In diis manner, the processing in steps S811 and S812 is 
repeatedly executed until all Uie dictionary data are loaded 
from the Japanese-to-English dictionary 52 (NO in stq> 
S813). When all the dictionary data arc loaded (NO in step 
S813), the dictionary database transmission and reception 

10 section 236 transmits the dictionary data in the transmission 
file to another work station via the coimnunication system 8. 
Wi± the above processing, the Jq)anesc-to-EngJish dictio- 
nary data transmission processing is CQn^)leted, and the flow 
returns to the flow chart shown in FIG. 20. 

15 If English morphological analysis dictionary transmission 
processing is selected by the operatcr (YES in step S821 in 
FIG. 27B), the dictionary database transmission and rec^ 
tion section 236 extracts data from the English morphologi- 
cal analysis dictionary 53 and writes it in the transmission 

20 file (st^s S822 to S824). The dictionary database transmis- 
sion and reception section 236 then transmits the dictionary 
data in the transmission fik to another work station. With 
this processing, the English morphologLcal analysis dictio- 
nary transmission processing is completed, and the flow 

25 returns to the flow chart shown in HG. 20. Subscqucndy, 
transmission processing of the Japanese morphological 
analysis dictionary 54, the bilingual coircspondence parts 
analysis dictionary 55, and the bilingual correspondence 
database 56 is executed in the same manner as described 

30 above. When data from the J^anese morphological analysis 
dictionary 54 is to be transmitted, the dictionary database 
transmission and reception section 236 executes die pro- 
cessing in steps S826 to S830. When data from the bilingual 
correspondence parts analysis dictionary 55 is to be 

35 transmitted, the dictionary database transmission and recep- 
tion section 236 executes the processing in steps S831 to 
S835. When data from the bilingual correspondence data- 
base 56 is to be transmitted, the dictionary database trans- 
mission and rec^tion section 236 executes the processing in 

40 steps S836 to S840. With the above processing, various data 
from the dictionary database section 5 can be transmitted to 
another work statioiL 

■ Dictionary Database Reception Processing 
When the reception processing is selected by die operator 

45 in step S802), the operator can select desired process- 
ing from a predetermined dictionary database rece|4ion 
main menu. When English-to- Japanese dictionary reception 
processing is selected by the operator (YES in step S901), 
the dictionary database transmission and reception section 

50 236 extracts one unit of dictionary data from an Bnglish-to- 
Japanese dictionary reception file (step S902), and checks 
whether the same data as the extracted dictionary data is 
present in die English-fco-Japanese dictionary 51 held by die 
self-system (st^ S903). Note that dictionary data tiansmit- 

55 ted from another wodc station via the comnumication system 
8 is stored in an En^b-to- Japanese dictionary file set in a 
predetermined m^ory area in advance. That is, received 
dictionary data is not reflected in the dictionary database 
section 5 used by the operator unless the dictionary database 

60 reception processing is selected by the operatOL If the same 
dictionary data as the extracted dictionary data is not present 
in tiie English-to-Japanese dictionary 51 (NO in step S903), 
the dictionary database transmission and reception section 
236 addsteords dus dictionary data on the English-to- 

65 Japanese dictionary 51. If die same didionary data as die 
extracted dictionary data is present in the English-to- 
Japanese dictionary 51 (YES in step S903), the dictionary 
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ijutauaSc iraosioissioD and reception secdon 236 executes 
the processing in step S905 wittiout adding the dictionaiy 
data (step S904). 

In step S905, the dictionary database transmission and 
reception section 236 checks whether any dictionary data 5 
which has not undergone the determination processing in 
step S903 is left in the £ngiish-to-Japanese dictionary recep- 
tion file. If dictionaiy data is left (YES in step S905), the 
dictionary database transmission and recqition section 236 
repeats the processing in steps S902 to S904, If all the lo 
dictionary data in the English-to- Japanese dictionaiy recep- 
tion file have undergone the determination processing in step 
S903 (NO in step S905), the flow returns to the flow chart 
shown in FIG. 20 via the flow chart shown in FIG. 27A. 

Subsequently, reception ]H'ocessing of the Japanese-to- 15 
English dictionaiy 52, the Engtish morphological analysis 
dictionary 53, the Japanese morphological analysis dictio- 
nary 54, and the bilingual correspondence parts analysis 
dictionary 55 is executed in the same maimer as described 
above. When reception processing of the Japanese-to- 20 
English dictionary 52 is to t>e performed, the processing in 
steps S906 to S910 is executed. When reception processing 
of the English morphological analysis dictionary 53 is to be 
perfoimed, the processing in steps S911 to S915 is executed. 
When reception processing of the bilingual correspondence 25 
parts analysis dictionary 55 is to be performed, the process- 
ing in steps S916 to S920 is executed. When reception 
processing of the Japanese morphological analysis dictio- 
naiy 54 is to be performed, the jH-ocessing in steps S921 to 
S925 is executed. 30 

When bilingual correspondence database reception pro- 
cessing is to be performed (YES in step S926), the process- 
ing in steps S927 to S931 is executed. First of all, assume 
that bilingual correspondence data and the like is transmitted 
from anothCT work station to the self-work station via the 35 
communication system 8^ and these data are stored in a 
bilingual coxrespondence database reception file. The dic- 
tionary database transmission and recq>1ion section 236 
extracts one unit of data from the bilingual correspondence 
datobase rec^tion file (step S927), and checks whether the 40 
same data as the extracted data is present in the bilingual 
correspondence database 56 (step S928). If the same data is 
not present in the bilingual ccrrespondenoe database 56 (NO 
in step SS^), the dictionary database transmission and 
reception section 236 generates a bilingual correspondence 45 
sentence number of this data (step S929). The dictionary 
database transmission and reception section 236 then adds/ 
records the received data on the bilingual correspondence 
database 56, together with the bilingual coire^ondence 
sentence number (step S930}. so 

If die same data as the received data is present in the 
bilingual oonespondence database 56 (YES in step S928), 
the dictionary database transmission and reception section 
236 executes the processing in step S931 without adding the 
data (steps S929 and S930), In step S931, the dicdonaiy 55 
database transmission and reception section 236 chec^ 
wheflier any data which has not undergone the determination 
processing in step S928 is left in the bilingual oorrespon- 
dence database reception file. If such data is left (YES in step 
S931), the dictionaiy database transmission and reception 60 
section 236 repeats the processing in steps S927 to S930. If 
aU the data in the bilingual correspondence database recep- 
tion file have undergone the detenninatioD processing in step 
S928 (h^ in step S931), the flow returns to tiie flow chart 
shown in FIG. 20 via the flow diart shown in FIG. 27A. 65 

With the above processing, recorded dictionary data, 
bilingual ooxrespondence data having undergone learning/ 
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recording processing, and the like in another work station 
can be received and added/recorded on the dictionary data- 
base section 5. With this operation, dictionary databases can 
be shared among a plurality of work stations (machine 
translation systems). 

The present invention is not limited to the embodiment 
described above, and various changes and modifications can 
be made without departing from the scope and spirit of die 
invention. For exan^ile, a paraUd processing type processor 
or the like may be used to retrieve data from a bilingual 
couespondence database. ^\^th this processor, retrieval can 
be performed within a short period of time, and the trans- 
lation speed can be greatiy increased. In addition, a large 
number of translation examples can be effidentiy input by 
reading them using an OCR (optical character reader). 

As has been described above, according to the present 
invention, the following effects can be obtained. 

First, the translation ability can be in^iroved in accor- 
dance with commands from the operator. That is, the 
machine translation system can be made to learn translation 
examples by performing bilingual correspondence data 
recording and biUngual correspondence learning (generation 
of parts link information), llierefore, by making the 
machine translation system learn desired translation 
examples, the user can improve the translation ability of the 
machine translation system. Especially, since the degree of 
freedom of commands from the operator is high, the 
machine translation system can flexibly cope with a com- 
mand for an idiomatic expression or the like. Furthermore, 
since learmng/recording processing can be automatically 
performed on the basis of past learning results (bilingu^ 
correspondence parts), the load of woik on the operator in 
leaming^ecording processing can be reduced. 

Second, according to the present invention, the translation 
quality can be improved without adding grammatical rules. 
Therefore, a deterioration in translation quality caused by 
interference between added grammatical rules can be pre- 
vented. 

Hiird, natural translation can be realized. According to the 
present invention, since translation examples are obtained 
not from grammatical rules but from past translation 
examples, a natural translation can be output with respect to 
an idiomatic expression or the like which is inconsistent 
with grammatical rules. In addition, according to the present 
invention, unlike a general machine translation system using 
the EBMF schen^, the system of die present invention 
translates each part of an original sentence while con^anng 
each part of the original sentence witii each part of a 
translation example similar to die original sentence. With 
this operation, each part of the original sentence can be 
translated flexibly instead of strictiy complying with gram- 
matical rules. Therefore, a more natural translation can be 
ou^ut 

Additional advantages and modifications will readily 
occur to diose skilled in tiie ait Hicrcfore, the invention in 
its broader aspects is not limited to the specific details and 
representative devices shown and described herein. 
Accordingly, various modifications may be made widiout 
departing from the spirit or scq}e of the general inventive 
concept as defined by die appended claims and their equiva- 
lents. 
What is claimed is: 

1. A machine translation system conq)iising: 
first input means for inputting a first character string 

written in a first language; 
second input means for iiq>uaing a second character string 
written in a second language; 
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display means far siinultaneoiisly disnlaying th^ first and 
second cfaaiactci: strings input from said first and sec- 
ond input means; 

linking means which has first designating means far 
designating a third character string included in the first 
character string displayed by said display means, and 
second designating means for designating a fourth 
character string included in the second character string 
displayed by said display means, and links the third and 
fourth characto strings wi& each other; 

recording means f(^ recording the third and fourth char- 
acter strings linked by said linking means as a pair; and 

means for detecting the character string which is most 
similar to an original character string written in the first 
language firom a plurality of recorded third character 
strings, and translating the original character string into 
a character string written in the second language by 
using a fourth character string linked with the detected 
character string. 

2. A system according to claim 1, wherein said display 
means includes means for marking the third and fourth 
character strings designated by said first and second desig- 
nating means. 

3. A system according to daim 1, further comprising: 

a first dictionary for storing a group of words written in 
the first language; 

a second dictionary for storing a group of words written 
in the second language; 

first determining means for determining, in accordance 
with a designation from said first designating means, 
whether the third character string includes . a word 
which is not recorded on said first dictionary; and 

second determining means for determining, in accordance 
with a designation firom said second designating means, 
whether the fourth character string includes a word 
which is not recorded on said second dictionary, and 

wherein said display means includes means for displaying 
words determined as non-recorded words by said first 
and second determining means. 

4. A system according to claim 1, wherein said recording 
means includes means for generating an identification num- 
ber for each of the pairs, and recoxding the identification 
number together with the third and four^ character strings. 

5. A system according to claim 1, v^lierein said first 
designating means includes means for designating a third 
character string including a plurality of sentences, and said 
second designating means includes means for designating a 
fourth charBcter string including a plurality of sentences. 

6. A system according to daim 1, herein said first input 
means inputs the first character string from a first file of 
character strings written in the first language, and said 
second input means iiqiuts the second character string firom 
a second file of character strings written in the second 
language. 

7. A system according to daim 1, wherein said first input 
means iiq^uts the first diaractcr string from a Hiird file 
constituted by character strings written in the first and 
second languages, and said second input means iiq)uts the 
second character string from the third file. 

8. A machine translation syston comprismg: 

input means for inputting a first character string written in 
a first language, and a second character string obtained 
by translating the first charaOer string into a second 
language; 

generating m^ns for generating parts link infGniiation> 
indicating Hnking between first parts included in the 
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Auput- ujr aoiu iiipUL means and- 
second parts induded in the second character string 
input by said input means; 
recording means for recording the parts link information 
generated by said generating means as dictionary 
infonnation, togetho: with the first and second parts; 
and 

translation means for translating an original character 
string written in the first language into a character 
string' written in the second language by using the 
dictionary information. 

9. A system according to daim 8, wherein said generating 
means generates the parts link information by using third 
prestored third parts constituting a third character string 
written in the first language and prestored fourth parts 
corresponding to the third parts and written in the second 
language. 

10. A machine translation system conqirising: 

input means for inputting a first diaracter string written in 
a first language, and a second character string obtained 
by translating the first character string into a second 
language; 

parts analysis storage means for storing first parts consti- 
tuting a diaractcr string written in the first language, 
and second parts corresponding to the first parts and 
written in the second language; 

generating means for genoating parts Unk information 
indicating linking between third parts constituting the 
first character string input by said input means and 
fourth parts constimting the second character string 
input by said input means on the basis of the first and 
second parts stored in said parts analysis storage 
means; 

recording means for recording the parts link information 
genmted by said generating means, and adding/ 
recording parts of the third and fourth parts, which are 
not recorded on said parts analysis storage means, on 
said parts analysis storage means; and 

translation means for translating an csiginal character 
string written in the first lai^age into a character 
string written in the second language by using the parts 
link information. 

11. A machine translation system comprising: 

input means for inputting a first character string written in 
a first language, and a second diaracter string obtained 
by translating the first character string into a second 
language; 

parts analysis storage means for storing first parts consti- 
tuting a character string written in the first language, 
and second parts corresponding to the first parts and 
written in the second language; 

word storage means for storing a plurality of pairs of 
words, each pair being constituted by a word written in 
the first language and a word obtained by translating 
the word written in the first language into die second 
language; 

generating means for generating parts link information 
indicating linking between third and fourth parts by 
using the first and second parts with respect to parts, of 
the third and fourth parts respectively constituting the 
first and second character strings input by said input 
means, which are stored in said parts analysis storage 
means, and using words stared in said word storage 
means with respect to parts, of the third and fourth 
parts, whidi are not recorded on said parts analysis 
storage means; 
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rccuuiiig maduS for iccoruliig the parts iink infonnanon 
generated by said generatiDg means, and adding/ 
recording parts of the third and fourth parts, which are 
not reccmled on said parts analysis storage means, on 
said parts analysis storage means; and 

means for translating an original character string written 
in the first language into a diaracter string written in the 
second language by using the parts link information. 

12. A system according to daim U, further con^irising 
means for, when the third and fourth parts respectively 
included in the first and second character strings include 
parts which are not recorded on said parts analysis storage 
means, displaying the non-recorded parts. 

13. A system according to claim 12, further coursing 
designating means for, when fifth and sixth parts which are 
not recorded on said parts analysis storage means and said 
word storage means are included in the third and fourth 
parts, designating linking between the fifth and sixth parts, 
and 

wherein said recording means includes means for record- 
ing the fifth and sixth parts Hnked by said designating 
means on said parts analysis storage means. 

14. A machine translation system comprising: 
storage means for storing a plurality of first character 

strings written in a first language, and a pluraliQr of 
second character strings obtained by translating the 
plurality of first character strings into a . second lan- 
guage; 

detecting means for detecting a third character string 
which is most similar to an original character string 
written in the first language from the plurality of first 
diaracter strings stored in said storage means; and 

translation means f os* determining whether each part con- 
stituting the original character string coincides with 35 
each part constituting the third chara(^r string, gener- 
ating parts written in the second language with respect 
to the parts which coindde with each othea: by using a 
character string induded in the plurality of second 
character strings and corresponding to the third char- 40 
acter string, and translating the original character string 
into a character string of the second language by using 
the generated parts. 

15. A system according to claim 14, wherein when the 
parts constituting the original cfaaractex string indude a part 45 
which does not coindde with the third character string, said 
translation means repeatedly operates means for detecting 
anotha character string similar to the cHiginal character 
string fi-om the plurality of first character strings, determin- 
ing whether eadi part constimting the original diaractex 
string coinddes witfi eadi part constimting the detected 
diaracter string, and generating a part written in the second 
language, with respect to parts which coindde with each 
other, fay using a character string induded in the plurality of 
second character strings and corresponding to the other 
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detected character string, until one of conditions that parts 
written in the second language are generated with respect to 
all the parts constituting the original character string and all 
the first character strings are detected is satisfied. 

16. A system according to daim 15, wherein said trans- 
lation means detects character strings from the plurality of 
first character strings in the order of decreasing similarity 
with respect to the original character string. 

17. A system according to daim 15, further comprising 
word storage means for storing a plurality of pairs of words, 
eadi pair consisting of a word written in the first language 
and a word obtained by translating the word written in the 
first language into the second language; and 

wherein when the parts constituting the original characto' 
string indude a first part which is not included in any 
of the plurality of first character strings, said translation 
means generates a part written in the second language 
with respect to the first part on the basis of the words 
stored in said word storage means. 

18. A machine translation system comprising: 
transmission means for transmitting information; and 
a plurality of terminals, 

each of said plurality of terminals induding 
storage means for storing bilingual correspondence 
information induding a plurality of first character 
strings written in a first language and a plurality of 
second character strings obtained by translating the 
first character strings into a second language, 
means for detecting a third character string whidi is 
most similar to an original character string written in 
the first language from the plurality of first character 
strings, and translating the original character string 
into a character string written in the second language 
by using a diaracter string corresponding to the 
detected third character string and induded in the 
plurality of second diaracter strings, and 
transmission and reception means for transmitting/ 
receiving bilingual correspondence information 
stored in said storage means to/from another terminal 
via said transmission means. 

19. A system according to daim 18, v^erein said trans- 
mission and reception means indudcs means for adding/ 
recording only non^ecorded information, of received bilin- 
gual correspondence information, on said storage means. 

20. A system according to daim 18, \\1ierein the bilingual 
correspondence information indudes parts link information 
for linking parts constituting the first character string and 
parts constimting tiie second character string. 

21. A system according to daim 18, wherein the bilingual 
correspondence information indudes dictionary information 
having a plurality of pairs of words, each pair consisting of 
a word written in the first language and a corresponding 
word written in the second language. 



